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ADVFAi'mEMENTS. 


Every car owner 

should know 
about the 

VITAL 10 SECONDS 

STABTINC a cold engine from rest almost inevitably means 
metal-to>metal rubbing between the moving surfaces. This 
goes on until the oil from the sump is pumped into full 
circulation— not necessarily a long time, usually about ten 
seconds— but it is a VITAL period long enough to cause a 
great deal of wear and tear. 

^'Dry starting,” as it is called, is due to the fact that ordi- 
nary oils tend to drain off the metal surfaces as the engine 
stands idle, leaving the surfaces unprotected for the next 
start. Dry starting can ONLY be overcome by increasing 
the tenacity with which the oil clings to the metal surfaces, 
even when hot. 

This has been achieved in the New Shell Lubricating Oils 
by an exclusive process, whereby the natural property which 
gives tenacity to an oil can be separated out and concen- 
trated. When embodied in the New Shell Oils, this oliness 
concentrate ensures that a strong film of oil remains on the 
metal surfaces even if the engine is idle for some weeks! 
Use New Shell Oil in your car. 

Dry Starting causes more wear 
than all the running 
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ADVERT ISEMEN IS 



" Don’t idle — GO ! Drive straight off 
after starting That is the advice of 
prominent car manufacturers to-day. 
The quicker warming-up keeps your 
engine in far better condition. If 
you Whnt real GO — go for Shell. 



FORGO 
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NOTICE 

The Agricultural Journal of S. Rhodesia 

is issued by the Department of Agriculture, and can be 
obtained upon application to the Editor. The Annual 
Subscription, which must be paid in advance, is 5/-, and 
payment may be made by any means other than by stamps. 

A 10/- note will cover the subscription for two years. 

Persons residing outside Southern and Northern 
Rhodesia may become subscribers by paying 2/> in addition 
to the subscription, to cover postage. 

If payment is made by a cheque drawn on a bank 
outside Rhodesia, commission must be added. 

All cheques and postal notes must be made payable to 
the Secretary for Agriculture and Lands. 


Date 19 

To the Secretary^ 

Department of Ayriculture and Lands y 
Salisbury . 

Please enrol me as a subscriber to the Rhodesia Agricul- 

'‘ural JournaV^ for one year from 

19 , for tvhicli / enclose 

Name 

Full Postal Address 
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ADVETiTlSEME?}r&. 

Avoids 

DRY 

STARTING ! 

Your car engine can suffer its most severe 
wear during the ten seconds before it leaves 
the garage every day ! The tendency of 
ordinary oils is to drain off, while the engine 
is idle, leaving the metal surfaces unprotected 
for thp next start. ShelJ has found the means 
of pfeventipg this. The explusive oiliness 
concentrate — part and parcel of the finished 
oil — provides a tenacious film which does 
not drain off, even when hot ! Fill up with 
New Shell Oil and pro^:ec(: yout car against 
wear from the very instant pf starting. 

use THE NEW 


tUilRICilTI NO 

OIL 
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{Assisted by the Staff of the Agricultural Department). 

PUBLISHED MONTHLY. 

Subscription: 5/- per annum; payable to the Accountant, 
Department of Agriculture, Salisbury. 

VoL. XXXVI.] January, 1939. [No. 1 

Editorial. 

C oJitrihutions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to: — The 
Editor^ Department of Agriculture, Salisbury. Correspon- 
dence regarding advertisements should he addressed: — The 
Art Printing Works, Ltd., Box 431, Salisbury. 


JiSislj all mx ^eaiicrs 


January Grass prevents September Poverty.—As a result of 
tlie splendid rains at the beginning of December there will be 
an abundan(*e of grass in the (‘ountry which ought to be made 
into hay before Januarj' ih out. The younger the grass is 
when cut the more digestible it is and the higher the teeding 
value. The oftener young grass is cut the thicker the cover 
becomes and the longer it (‘ontinues to grow. To get full value 
for the trouble of making hay it must be cut before it comes 
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into flower, and it ih much better to get fwo or three cutiiiigs 
of young nutritioiib hay than one of old hard grass whicdi has 
little or no feeding value. One hundredth part of the young 
grass growing in this country in January, properly preserved, 
would carry ten million head of stock through the whole season 
without a single loss from poverty. If you can’t make 
January hay while the sun shines cut grass in the rain and 
keep it as silage. 

Supplement to Tobacco Diseases Handbook.— The handbook 
of Tobacco Diseases by Dr. J. (\ h. If op kins, Senior Plant 
Pathologist of this Department, was published in 1931. This 
has proved to be one of our most useful and popular publica* 
tions not only with growers in this country but also in many 
purls of the world where tobac'co is grown. It contains six 
coloured plates and ‘18 figures and is sold at four shillings per 
(‘opy. During the seven years which have ela])sed since this 
Handbook was published a good deal of new information has 
been obtained and several new diseases have been recorded. 
A supplement appears in this Jovrnal wilh one coloured plate 
and 21 text figures which brings the Handbook iij) to date. A 
limited number of re])rints will be available for those grower’s 
who wish to keep the supplement with Ihe Handbook they 
already possess. ro})ies can be obtained from the Editor, 
P.O. Box 387, Salisbury, at a cost of Is. eacdi. 


Wild Flowers on the Farm.— As mentioned in last montirs 
Jovrnnl, we are starting a new vseries of articles in this issue 
dealing with the common trees and wild flowers which are 
commonly found on Rhodesian farms. Many farmers or 
members of their families, are interested in the plant life on 
the farm but find it difficult to make much ])rogress because 
there is no book available to give the name or any information 
concerning even the (ommonest kinds. Fnfortunately the 
scientific names have to be used, as in abnost every (*ase no 
po])ular name has yet been given to the flowcu*. Some have 
native names, but these are often difficult to associate with 
the j)lant and vary from district to district. To make this 
series of articles a success it is absolutely essential that 
suggestions vshould be made by farmers as to what they wish 
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to know about and that specimens should be sent to the 
Director ol' Agriculture for his guidance in making the most 
popular selection. Tn many cUvSes as possible it is particularly 
desired that appropriate common names should be suggested, 
as in this way it should be possible to decide upon suitable 
names which (an become of general use throughout the 
country. 

Wankie Game Reserve Closed till June 1st.— The Wankie 
(jraine lieserve is closed yearly from January 1st to May f31st. 
This ])ast holiday season has been a record one in several 
respects. The number of visitors (‘onstitutes a record and it 
is anticipated that when the additional roads are completed 
and the Kes(‘rve be(‘omes better known it will be(‘ome one of 
the greatest attractions for tourist traffic in the country. As 
indicated in a recent Journal, every visitor on enlering ihe 
Deserve is supy)lied ^^ith a form which gives a plan of the 
roads through the Deserve and visitors are re(]uestt‘d to fill 
in all records of game seen on their visit and to leavt^ the 
(‘ompleted return with the Game Warden on leavitig the 
Deserve. 

According to the forms handed in over 8,000 head of 
g*ame have been seen during the last six months. Lions proved 
the gn‘atest attraction and eleyihant next. Giraffe and 
gemsbok were always [)opu1ar. The Game Warden wishes to 
thank all visitors who r(‘(‘orded the game they saw and 
returned the forms to him at the end of tlnur visit. 


A New Wheat Rust in Kenya. — A fifth and new form of stem 
rust in wheat, known as K.o. has been recoiahal in Kenya 
Polony. A new breeding programme to combat this new form 
is already under way. Two new hybrids have shown 
resistances to the new form of rust, and one of them has 
already rea(*hed the bulking stage — over one hundred bags 
have been sown this year. Under normal (‘onditions Sabanero 
showed resistance to this form of rust. 

The appearance of fuither new forms of si tun rust is, of 
course, a ])ossibility , but the ])resent Kenya hvbrids have 
shown a marked resistance in other ])arts of the world to a 
large number of forms, and it is hoped that ihe increased 
resistance which it is expected to obtain from the new crosses 



4 


THE RHODESIA AGRICrLTURAL JOURNAL. 


will also prove of value in the eventuality of furl her new 
forms of sieni rust appearing. 

The importation of seed wheat into Kenya is prohibited 
as a preveniive measure against the introduction of other forms 
of rust and similar diseases. The only lixception which is 
made is for small quantities tor experimental purposes which 
can be treated before being grown. 

Washing Dirty Eggs.-~Ex])eriments conducted at the 
Missouri Agricultural Experiment Station have at last over- 
come the problem of dirty eggs. When washed in the ordinary 
way the eggs could always be ])i(‘ked out because the ^‘bloom’’ 
of the shell was removed in the })rocess and washed eggs never 
i:e])t so well in cold storage and always commanded a lower 
price. It has now been found that if washed in lye made 
from 1 oz. caustic soda to a gallon of watfu* the eggs ke])t well 
iji cold storage as did naturally clean eggs of similar quality. 
When sold they commanded a price equal to that received for 
the naturally clean, unwashed eggs. 

Furthermore, ex])erien(‘ed dealers in eggs could not 
detect the eggs which had been washed; and cooking tests 
after eiglit and ten months’ storage showed that the dirty eggs 
which had been washed in lye water were of equal quality 
to the clean eggs stored at the same time. 

Because of the caustic* properties of the lye solution, 
rubber gloves should be used when washing the eggs, but the 
fact that soiled eggs can be treated in such a way as to reduce 
to a minimum losses due to their becoming dirty suggests a 
possible solution to this vexing ])roblem of how to handle dirty 
eggs. 

Zinc Sulphate as a Fertiliser for Wheat.- According to the 
Pdsftnal AVr/c/r, a new line of research is being undertaken by 
the DepuTtment of Agriculture of Victoria to investigate the 
surprising results obtained from the application of very small 
dressings of zim* sulphate to wheat lands. The effect was first 
noticed by research officers of that Department when testing 
this chemical against the eelworm of wheat. It will be 
Intel esting to learn whether the effect is due to zinc deficiency 
in the soils or whether some other factor is involved. At 
iS'hill the addition of 30 lb. zinc sulphate per acre has produced 
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spectacular increases in yield of from five to 9.4 bushels, and 
at Longerenong an in<‘rease of 2.1 bushels has been obtained. 
Zinc sulphate costs about £23 per ton, so a dressing of 30 lb. 
per acre would run to about 6s., which leaves a good margin 
for profit. Why the chemical increases the yield is not clear, 
and as the discovery is yet in its infancy, farmers are advised 
to be chary with its use outside trial areas. It has been 
demonstrated in the Victorian Wimmera that light applica- 
tions cause the wheat to mature exceptionally early. 

New York World’s Fair.— Southern Rhodesia is being 
represented at the New York World^s Fair which opens in 
April, 1939. As it will be neither practicable nor possible to 
send over a comprehensive exhibit of our primary products, 
it is hoped to be able to give a clear conception of the Colony’s 
development by means of a series of photographic enlarge- 
ments illustrating farming, mining, industry and all interest- 
ing features of the country. Will all those who have suitable 
'ne (/at ires (if negatives are not available then good prints) 
w]u(di they are prepared to donate or loan for this purpose, 
j)lease send them at the earliest possible moment to the 
Dtredor of Publicit j/ , PA), Bo.r 1187, Sali^hvri/? 

Particulars should accompany Ihe negative or photo- 
graph, and, if desired, acknowledgement of tlie donor or 
lender will be made on the enlargement. 

Some Cleanliness Reminders. — Tobacco growers are 
reminded that primings and unthrifty plants unlikely to 
produ(‘e leaf worih picking are a danger to the rest of the 
crop, and should be destroyed at once. Early disposal helps 
to prevent the spread from them of whitefly, aphis, leaf minor, 
and other pests besides certain diseases. Unwanted seed-beds 
should be dug over. 

In the farm orchard damage by melon fly, fruit flies, 
and false codling moth can be avoided to a considerable extent 
by the regular and frecjuent (‘ollection and effective destruction 
of all fallen or stung fruit. 

Weeds in all lands should be destroyed while they are 
young to prevent the breeding of insects that can attack the 
crops. 

Cleaniuness Aids Insect Contuol. 
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Trees and Wild Flowers. 

ON THE RHODESIAN FARM. 


By CiiAs. K. M.A., D.Sc., Diiecioi of AgTiciilture. 

PART 1. 


Our Tallest Members of the Iiily Family (IMtaceae). — We 
have foiii nieinlxos of this iaii)il\ with stems fiom ten to 
thirt\ ieet high, l^hiee aie Dracaenas and the other is our 
common tiec aloe. 

Tlie ])iaeaenas are all iound glowing wild on the Eastern 
Border, usually in the forests which occujry the mountain 
kloofs. The commonest S])ecies is Ihacditui fmyran.s, OawL, 
w'hich has often been brought from its forest home and planted 
in gardens. The one illustrated (fig. 1) is on the roadside in 
Salisbury. The three s])ecies can be separated readily wdien 
the terminal branched heads of flowers (panicles) appear*. The 
ffow’ers are numerous and tubular. J), frafjKiihs and 1). 
rcfle.m have howlers about three-quarters of an inch long. 
Those of fvaijdns are yellow or gieenish yellow ; those of 
tefhwa white tinged wuth led. The flowers of tlie third 
sjrecies, L). (jazemis, are about 2 inches long and are whitivsh 
in colour. 

The only tall-stemmed aloe which is common in the 
country, often in the shade of trees on granite soils, is Aloe 

e,rcehsa, Berger. The stenr may reacdi dO feet high, and the 

leaves, wdiic'h form a dense rosette on toj) of the stem, arc^ 

from three to six feet in hmgth. The flowers, wliicdi a])[)eai’ 

from August to Scqrtember, aie in dense spikes (racemes) from 
a branched flower stem (jiaiiicle). The individual flowers are 
tubular and vary in colour from light orange to deep c rimson. 
Fig. 2 shows a number of tree aloes growing on a stony hill 
near Gwelo. 
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Two Members of the Thyme Family (Thymelaeaceae ), — All 
the common representatives of this family found in this 
Colony, with the exception of two which are restricted to the 
Eastern Border, belong to the Genera Gnidia and Lasiosiphon. 
These are closely relaied but may be separated by the fact 
that in (inidia the parts of the flower are in fours, while in 
Lasiosiphon they are in fives. Further, the leaves of Gnidia 
are generally very short and narrow and scattered up the stem 
mii(‘h like a heaih plani, and those of Lasiosiphon are broad 
and usually hairy. The flower heads are generally dense, 
with many flowers, and tlie individual flowers are tubular, 
the sepals being united into a long slender tube which has 4 
(Gnidia) or 5 (Lasiosiphon) lobes. The petals are A^ery short, 
or sometimes entirely absent. When present they alternate 
with the lobes of the sepals and are mounted on the tube. The 
stamens are usually entirely enclosed in the tube in Gnidia 
and half of them extend above the tube in Lasiosiphon. 

Some of our s})ecies extend to South Afiica and liaA^e long 
been used l)y natives for various ptirposes, while a number of 
tlie Soulh African species have been proved to be poisonous 
to stock. It is probable that all species contain substances 
which cause a burning sensation in the mouth and which are 
dangerous irritants if swallowed in any (]uantity. 

Thus JjO^siosf yhou Ihirt'lielhi , Meisn., a AAoody slirub, 
with the leaves congregated towards tlie tips of the branches, 
which has been reported from the Gwelo district, is said to 
have ])een the cause of loss of stock frequently in the Vryburg 
area. When tested at Onderstepoort it caused the death of a 
sheep on the third day. 

jAisioHiphou Kraiissfi, Meisn., Avhich is very common in 
Mashonaland, on burnt ground in the early summer is also 
said to be exceedingly poisonous and rapidly fatal to stock. 
The Zulus use it as a snake bite remedy and a decoction of 
the leaves is used as a gargle for sore throats, ])robably 
because it has a mild blistering effect. 

Lasiosiphon Kranssii, Meisn. — This is a small compact 
bush Avith many green stems Avhich grow fresh each year from 
a rootstock. The stems are usually about 12 to 18 inches high. 
The leaA^es are more or less oval, sometimes densely hairy and 
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tip to inches long and I inch wide. The flower heads are 
dense, many flowered, often hairy; flowers pale yellow, 
(Fig. 3.) ^ 

Although this plant has been proved to be poisonous to 
stock in South Africa, no evidence has been found in this 
country that it is ever eaten by stor k. It appears on burnt 
ground before the rains and before there is much new growth 
of grass. These are the conditions which are usually unfavour- 
able as far as stock-[)oivSoning is concerned, as the cattle are 
anxious to get green feed wlieiever available. It is usual, 
however, for the stor k in any country to become acquainted 
with the vegetation of their district and disagreeable or 
poisonous plants are not usually eaten unless they are browsed 
accidentally with other attractive food. This plant is widely 
spread through the eastern half of Africa from north to south 
and is found in the dry soils, never in vleis. Wherever the 
vleis have been burnt during the dry season there is usually 
green grass present and native cattle normally graze in the 
vleis and not on the dry ground at that time of the year. 
Losses of stock from this plant are only likely to occur in 
cattle recently introduced from places where the plant is not 
known, 

Gmdia chrtjHantha, (lilg. — Tills is one of 11 h‘ brightest 
flowers which is to be found in our vleis during the months 
of October to December each year. It never grows in 
compact bushcvS like its relative La^iosi phoix Kraussii, wdiich 
is common on burnt ground before the rains begin, and its 
leaves are very narrow and scattered up the stems. Usually 
four or five stems arise from the same base and the flower 
heads are pale yellow or orange or deep red. The darker 
variety was at one time separated as a distinct species and 
named Gnidia lijnea, Gilg., but it is nothing more than a 
variety, and heads of different colours can be found on the 
same plant (fig. 4). 

This plant has not been proved to be poisonous to stock, 
but it probably contains an irritant similar to that found in 
the other members of the Genus. It is apparently not eaten 
by stock because it does not put on new growth tintil the 
ground is wet, wdien there is abundance of green grass 
available for the cattle. 
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The Treatment of Irritant Plant Poisons.— The majority of 
plant poisons act as severe irritants and are f^eiierally 
associated with colic or severe stomach pains and usually with 
obstinate diarrhoea. These are best treated in the following 
manner, which is based on the results of Dr. D. (i, Steyn’s 
work at Onderstepoort. 

1. Keep the animals quiet and in the shade. On no 
account should they be driven. 

2. Do not allow animals which show signs of plant 
poisoning to drink water until the symptoms abate, 
as this will facilitate the rapid spread of the 
poisonous substances through the body. 

3. For grown cattle give at four hourly intervals a 
bottle of raw linseed oil and lime water, half and 
half, to which 4 grams of tannic acid has been added. 
This mixture should be kept on all farms and ranches 
where suwspecded deaths from plant poisoning occur. 
In case carron oil, /.c., a mixture of equal parts of 
raw linseed oil and lime water is not available, the 
oil may be given alone. Linseed gruel or the whites 
of six to ten eggs beaten up in milk will also helj) to 
relieve the irritation. 

4. From 4 to 8 ozs. of glucose in a bottle of water or 
milk should be given every few hours in cases of 
plant poisoning, as the liver cannot function in 
getting rid of the poison without sufficient carbo- 
hydrate. 

5. As soon as the animal shows signs of recovering keep 
it supplied witli fresh green feed and plenty of clean 
water. 

Thunbergia lancifolia, T. Anders. (Araiifhaceae ). — A com- 
pact green herb-like bush usually 15 to 20 inches high with 
numerous stems, narrow glovSvSy green leaves in opposite pair^ 
and deep purple or purplish blue flowers with a deep orange 
throat. It is one of the first plants to flower on burnt ground 
before the rains, and continues flowering on land which havS 
not been burnt over until Christmas or well into January 
(fig. 5). The flower is remarkable in some respects. The 
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stamens, four in number, are in two twin pairs; the anthers 
(pollen saesj have pointed spurs above and beards behnv, and 
the stigma is funnel-shaped, iriangular above with incurved 
margins. Widespread and common; flowering October to 
January. 

Two Plants of the Borage Family {Boraginaceae). 

T rich ode sin a phgsaloides, A.1).C. (fig. 6). — This is 
another of our (*ommonest wild plants w'hich flowers just 
before the rains on burnt ground or up to December on land 
w^hich has not been burnt over. It grows new shoots from a 
thick rootslock eadi year and usually forms a compact bush 
about 18 im hes high. The leaves are pointed, usually about 
2 inches long and ^ inch wide in the middle, rough, wuth 
white tuber(‘les on both side^. When ihe leaves dry they turn 
dark brown, conspicuously dotled wnth while. The flowers 
hang down and are more or less be]l-sha})ed. They are about 
1 inch to IJ inches in diameter and vary a great deal in 
colour from j)ure uhite to blue or blue with yellow^ s]>ols. The 
flowers bruise very easily and lurn brown or black afler even 
careful handling. When ihe flowers are over the green calyx 
becomes enlarged and looks something like the husk of a Cape 
gooseberry. The scientific name of the flower (physaloides) 
is derived from this character as Physalis is the generic name 
of the Cape gooseberry. 

Trlchodesnui zeghinicnvi , li.Dr. — This is an annual weed 
of cultivaied lands particularly common on red soils. Il is 
easily re(‘ognised by its hairy leaves and pale blue flowers 
wdth a wdiile centr<‘. The fl owners are smaller than in 
pJit/saloides, being only about half an inch in diameter. T1 
is common throughoui East Africa and also in India and 
Australia. 

Two Bauhinias, both scrambling shrubs (Leguininosae ). — 
The Bauhinias are easily recognised by their dee])ly iwo-lobed 
leaves, the fwo halves folding logelher like butterfly-wings. 
Mopane has a similar habit, but more pronounced. Many 
Bauhinias are trees, but the tw^o illustrated here are scramblers 
which come into flower about the time of the first rains. 

Baulunia pnnciatOy Bolle. — This is ihe w’ell knowm 
perennial shrub w’^hich is wild in all parts of Southern Rho- 
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ilesia which lie at about 3,500 feet altitude or lower. It is 
oomiiion around TJmtali, Shamva, etc., and is at once recog- 
nised by its masses of bright pale brick-red flowers. It has 
long straggling branches which may droop to the ground as 
in fig. 7 or it may climb to the tops of other trees twenty feet 
or more from the ground. The flowers have only three or 
four perfect stems out of ten, the others have no pollen sacs 
(anthers). It was known for many years as Baulilnia 
iralpinii, so named after Dr. Galpin, the South Afri('an 
botanist. It was later discovered, however, that it had been 
described and named many years before, and the first name 
given has to be adopted. It is offen planted in gardens where 
it does remarkably well, even at higher altitudes. It is 
«(‘ommon in Salisbury gardens. 

JJaiilurtfo Klotsch (fig. S). -This bright 

creej)er is common, j)arf icularly on red soils, flowering in 
October fo December. Its bran (dies remain green and grow 
afresh eadi season from a very thick undeigronnd stem. The 
young stem and main veins of the leaves are usually covered 
with a dark brown pubescence of short hairs. The leaves are 
large, and are dark green or green with chocolate-(‘oloured 
<Mlges and blotches. The flowers are in ( lusters, liright canary 
yellow in colour with only two perfect stamens. The branches 
are often from 6 to 10 f(^et long and are usually flat on the 
ground, but, having tendrils may climb over any available 
bush. The })od is flat, very wid(‘, usually with 2 or 3 seeds. 
Gomnion and widesjiread on red soils where the rainfall is 
25 inches or more. 


Cleanliness Aids Insect (control 
in Lands and Sheds, Stores and Farmsteads. 
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Soil and Water Conservation. 


By D. A\lkn, for the Irrigation Division. 
INTRODUCTION. 


Position in Southern Rhodesia.— In Rhodesia we have 
problems similar to those in many other parts of the world, 
and among the most serious of these is erosion, as yet not so 
far advanced as elsewhere, but probably more rapid in its 
progress, consequently it is to-day receiving most serious 
consideration. 

Desiccation and erosion have begun, and many partwS of 
Matabeleland which were well grassed and watered by per- 
manent streams forty years ago, are to-day denuded of cover 
with the result that the river-beds are now filled with sand 
and during the dry season have little or no flow of water. In 
Maslionaland the areas of rich virgin soil which had been 
opened up during the days of the early vsettlers have in most 
cases been exploited without any regard to the future, in other 
words ‘‘mined/’ and the soil impoverished by continuous 
cropping and erosion until many of those lands have been 
abandoned as useless. The best land is usually the worst 
sufferer, owing to the owner’s blind faith in its supposedly 
inexhaustible fertility, (yonversely the best farmers are often 
found among those who lune had to struggle with poor shallow 
soil and have realised its limitations and the danger of erosion. 
In many cases farmers try to extract a living from an 
impoverished soil without any attempts either to improve it 
or control erosion. Owing to the decreasing yield, the 
acreages are extended in order to obtain larger crops, and this 
process (ontinues whether prices are high or low. When 
prices are low every effort is made to increase the volume of 
production in order to meet working costs, and when prices 
are high the farmer is still anxious to take advantage of the 
apparent opportunity for a bigger return. 



riNc. 
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In the earlier settled districts this policy of exploitation 
has almost ceavsed, as the majority of this type of farmer has 
been forced to farm better or give np. 

The policy of exploitation is a short-lived one, and can 
have only one end — abandonment of the land. Good land is 
not plentiful, and every acre sacrificed to a temporary cash 
return means a loss of capital, \vliich neither the individual 
nor the country can afford. Exploitation is the more expensive 
process in the long run, and must be replaced by conservation. 

Soil conservation is a wide term, and is not confined to 
'‘contour ridging,” but includes any and all measures aimed 
at both protecting and conserving the soil, and it is impera- 
tive that the wise use of land and good farming practice 
should follow the first step — protective works. 

Upsetting the Balance oi Nature.— Under its natural cover- 
ing of vegetation the earth’s surface maintains a balance. 
Itainfal] is checked when it reaches the earth, and a maximum 
amount is absorbed and made available for plant growth and 
the replenishment of the underground reservoirs, which in 
turn feed the springs and maintain stream flow. If the 
vegetative cover is removed by any agency the amount of 
rainfall lost by direct run-off and evaporation is increased at 
the expense of absorj)tion and a process of accelerated erosion 
begins at once. The exposed surface of the earth is torn away 
by the rush of water and before long unproductive sub-soil 
is exposed; floods increase in violence, rivers are swollen 
beyond their bounds and in many cases cause extensive 
damage ; the clear w'aters of the rivers are turned into torrents 
of liquid mud, and dams and weirs are silted up at a 
disastrous rate. 

The reduction of the amount of wmter absorbed leads to 
a falling-off of the flow of springs and streams and to the 
disappearance of w’^et vleis. Further underground supplies 
to wells and boreholes are diminished, and the “water-table” 
falls steadily. It is well known that many of our rivers and 
streams are yearly decreasing in dry season flow, and only a 
very few^ minor streams have their sources adequately pro- 
tected from erosion, fire and over-stocking. To this extent 
there is foundation for the oft-heard statement that “the 



14 TIIK RHOI)KSI\ A(JRI( Uf/n KAL JOURNAL. 

country is drying up.'’ It is not that the climate is changing, 
but that the rainfall is be(‘oming progressively le^ss elective, 
mainly as a result of iiu reavsed evaporation. 

Evaporation.— The losses of water through run-off, parti- 
cularly flood run-off, are so strikingly obvious that it comes 
as a surprise to most people to learn that evaporation losses 
are actually very much greater, although invisible and 
difiicult to measure. 

The quantity of water completely lost by eva{)oration and 
removed by the wind is (‘oirsiderable. The actual amount 
amount removed has not yet l)een determined for the (\)loiiv. 
We do know, however, that the evaporation from open water 
is six to nine feet per annum, tliat v\ater can be evaporated 
more rapidly from damp exposed soil than a free surface of 
water, and that temperature extremes and wind velocities are 
greater in bare areas than in forests. 

In Matabeleland during a normal wet season sixteen-day 
droughts o(‘cur on an average about once a month. It has 
been calculated from measurements that the rainfall which 
it is possible to lose by evaporation from a bare exposed soil 
during these periods is Just over 10^ inches per annum. The 
loss by evaporation from a bare soil in ilashonaland is between 
G inches and 8 inches per wet season. 

The usually accepted c>(le “of a warm wind picking u]) 
water when passing over the sea and later dropping rain on 
the land” can work just as efficiently in the other direction, 
very often more so, as frequently air temperatures over land 
are higher than over sea. 

With these explanations there is no doubt that the drying 
U]j of the (‘ountry is to a very great extent due to the fact 
that iem()val of vegetation permits, thiough exposure of the 
soil and increased vind velocitie**', an increased evaj)oration, 
and whilst with favourable conditions this water will condense 
and tall as rain again, with unfavourable winds it is taken 
away. 

ithout this explanation it would seem that if run-off 
from an occupied area could be brought back by suitable 
methods of (*ontrol to what it was in its primitive state the 
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underground water supply would remain unchanged. This 
happy position is unfortunately not correct. The effect of 
the removal of or thinning of herbage, trees and surface litter 
must be offset by causing more water than before to penetrate 
if ‘‘permanent' ’ water is not to dwindle. 

The position in Rhodesia is reaching serious and 
unmistakable proportions. As it is the most important of our 
present problems and hitherto has received little beyond the 
barest (‘onsiderations, water conservation is dealt with first 
and receives greater prominence than the other conservation 
subjects in this bulletin. 

PART 1.— WATER CONSERVATION. 

CHAPTER I. IMPORTANCE OF THE PROBLEM. 

The Results of Development.— It is necessary for the occu])a- 
tion and development of a country that miudi of the natural 
vegetation be removed. The upsetting of the balance of 
nature to some extent cannot therefore be avoided, but a great 
amount of avoidable damage is done by other means than the 
necessary and legitimate removal of natural vegetation for 
the pur])ose of cultivation. 

Even with the most careful methods of development some 
effoit must be made to restore the balance. Unfortunately 
in Rliodesia as in every other country development has led 
to much destru(‘tion through carelessness, lack of knowledge 
and forethought, and even cold blooded exploitation. 

Factors which have influenced the rapidity of the problem.— 

Erosion and drying up are most rapid in Southern Rhodesia, 
perhaps because soil, climatic and other conditions are highly 
conducive to the formation of unfavourable soil conditions for 
absorb! ion of rain and resistance to erosion, which results in 
the reduction in the underground water supply. 

The removal of natural vegetation and subsecpieiit erosion 
in arable lands certainly adversly affects the water table, but 
to a very small degree, compared to the maltreatment of the 
veld and grazing by overstocking and burninjr which have 
led to the formation of a hard impervious s\iita(e cut up by 
gullies over larger areas. 
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Burning and overstocking remove all protection from tlie 
8oil, as the overstocking reduces the shade and fire destroys 
the lialf-rotted grass. The bare soil now exposed to the sun, 
wind and rain dries out and may crack. The rain-drops beat 
the surface hard and the turbid water which is formed closes 
the pores and fills the cracks w’ith silt. Owing to the removal 
of the source of supply of humus and the action of sun and 
rain the surface eventually becomes almost impervious. The 
relatively large sized rain-drops and high intensities, the hot 
dry periods between storms and the long dry season are all 
favourable to the formation of an impervious surface on burnt 
or over-grazed veld. The remaining grass gets less and less 
water, and naturally becomes poorer and poorer, in quality 
and quantity. A vicious circde, less grass, less water; less 
water, less grass. 

The increased run-off caiLses gullies in the now poorly 
protected valleys which further speed up the removal of 
surfac'e water and drain away or ex})ose water immediately 
below the surface. 

If top-soil is removed by sheet erosion, run-off is further 
accelerated. 

The inevitable lessened water supply and reduction in 
number of watering places mean that cattle have to be moved 
greater distances to water or concentrate at places where water 
is available, involving intensified tramping and numerous 
cattle paths, each a potential gully, all of w^hich jeopardise 
for the future the remaining supplies. Serious overstocking 
on its own (mainly due to the trampling of the animals’ feet) 
(*an on certain soil tyjies bring about the formation of a hard 
impervious surface, especially w^here animals are herded. On 
Mich a soil, whether caused by fire or trampling, a hard, bare, 
and impervious surface recovers most slowdy, even when 
completely rested. 

Once the balance has been upset the process continues 
with increasing momentum without further assistance. Efforts 
are now being made to arrest the progress of the complex 
problem of soil and water wastage, but not enough to counter- 
act the past and present damage. To ensure for the future 
it is necessary that the best methods of agriculture and veld 
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management be employed and sufficient soil and water con- 
servation work be done to counteract tbe effect of legitimate 
and careful land use as well as to repair tbe damage caused, 
and still being caused, by misuse and destruction. 

Isolated small areas of intensive work will cause some 
increase in tbe underground water level witbin tbe area, but 
in many cases inucb of ibe water will be drained away into 
tbe neighbouring area^. In certain cases, as for example, 
above a previously wet, but now dry vlei, localised work above 
will be completely adequate, but for any very marked general 
improvement universal co-operation is essential. 

CIIAPTEH II. SOIL AND WATER CONSERVATION 
ARE INSEPARABLE. 

Pertinent Facts.- Eiohion on a sheet eroded suiface is one- 
third greater than fioni a non-eroded surface, other conditions 
being equal. 

The run-off from a soil deficient in h\niins is from one 
quarter to one half greatcu’ than for a soil well supplied with 
bunnis, and the erosion is about double. 

Tbe moisture that a soil can retain varies according to 
tbe amount of humus in it. 

A really good pasture cover looses only half as much rain- 
water by run-off and a minute fraction of tbe soil compared 
to a ploughed land. Poor veld, however, looses more water 
than well worked land. 

vSoil “porosity,’’ i.e., a soil structure that is granulated 
or loose and full of spaces, is the most important factor con- 
trolling the absorj)tion of water. 

The main factors effecting water supplies is, therefore, 
veld (onservation. When veld has been severely damaged, 
rest alone will not suffice to effect rei cneiy, mechanical means 
such as spreaders, furrows and breaking of the crust must be 
used. Details of these will be given later. Prevention is the 
beet and cheapest. 

As regards crop production, the all-important factor in 
a climate such as ours is the quantity of rain water which is 
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absorbed in the soil and held available. It is not generally 
known that crops suck uj) and transpire huge quantities of 
water; in the case of maize, for example, it takes between 
25 and 35 tons of water to produce 100 lbs. of grain, and this 
gives us a figure of 18 inches of rainfall for the total loss by 
evaporation and transpiration per season, also during heavy 
rains several inches will be lost as run-ofE and penetration 
to depth. It is thus clear that without adequate control 
designed to conserve the rain water heavy crops cannot be 
grown. 

Reasons for Condemning Veld Fires.—Veld fires are the 
biggest cause of increased run-off and evaporation and the 
biggest single factor which is res])onsil)le lor the reduction of 
underground water supplicvs, let alone the destrindion that 
follows in their wake mainly of a secondary nature in deteriora- 
tion of herbage and soil slructure and erosion. The direct 
and iimnediate damage ( oused by fires is quite apparent, but 
is only a fraction of the indirect damage which fires ^ ^permit 
to come about, chiefly a most undesirable change in surface 
soil structure, from the point of view’ both of infiltration of 
w\ater and growtli of herbage. The (diange in surface soil 
structure is slow but certain and does not cease immediately 
fires are stopped, but continues until good cover has been 
restored, and im])rovement does not commence until a mulch 
of decayed material has been formed on the surface. The 
extent and rapidity of the ])rocess of deterioration and 
restoration also both depend on the soil type, type of herbage, 
rainfall, slope and, most important, the extent to which the 
area is grazed. 

Fireguards.— It comes as a surprise to find that so few 
farmers and ranchers make fireguards and that the majority 
of those made are not sufficient to relieve anxiety w'hen a fire 
is sweeping down on the pro])erty. Many fireguards as made 
at present are a fruitful source of gullies. The usual practice, 
that is to burn a narrow^ strip of grass about five yards wide 
betw^een a few plough furrows, is not satisfactory, as it causes 
erosion and is not safe. The actvaJ Jnirnmg of this type of 
firegvarj often cavses a veld fire ! 

The safest method of making a fireguard, and one least 
likely to cause erovsion, is to mow towards the end of the 
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growing season strips about five yards wide either side of a 
strip about 25 yards wide. Burn or rake up the grass on the 
side strips immediately and later burn the centre strip as 
soon as it is dry enough; do not wait till August or later, 
when everything is tinder dry. 

Roads can be utilised to help reduce the cost in some 
cases. 

It will be argued that this method is costly to commence 
in treed areas as it means stumping, but it is only a fraction 
of the cost of fencing, and once done the yearly cost is less 
than any otlier method. The danger of the fireguard getting 
away is negligible. A further a<lvantage is that there is a 
lane along Avhich one can gel with a truck and fire-fighters 
in the case of emergency. 

Veld Management. — With the intention of taming the veld, 
areas are ofien deliberately burnt and oversto(‘ked. Regular 
burjiing and overstocking (‘an do incredible damage to the 
soil, water supplies and the grasN. 

Til order to remove indigestable grass it may be necessary 
to burn. From an erosion point of view the ( ontrolled burning 
over ([iiite a long jieriod of years of a close stand of grass 
does little harm, but the damage which is done to the under- 
ground w^ater, though considerable, is not immediately 
ajiparent . 

Iliere is no room for doubt, however, that the burning or 
overstocking of areas of scaittered natural timber (bush veld) 
very soon leads to the formation of an impervious surface on 
many soil types, and even on gentle slojies, serious sheet 
erosion, and, of course, great deterioration in the grass. 

Judicious felling of tre(^s on hillsides is often found to 
improve the grazing and provide a better cover of grass, 
provided that over-grazing and repeated burning are avoided. 
It should be made a lule to prevent grazing on recently felled 
land until the grass has become w^ell established. 

In o])en country regular annual burning, or eAen mowing, 
espeidally when combined withoverstocking, eventually leads 
to trouble. As a rule winter supplies suffer first, soon to be 
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followed by sheet erosion and lastly deterioration of the grass 
owing to failure of the best types to re-seed. 

Many ranches are forced to burn the veld every year 
owing to the presen ( e of a heavy uneatable cover. As a result 
a palatable grass a])pears for a short time after burning, but 
this practice eventually leads to conditions even worse than 
formerly existed. After fires only the stronger and least 
valuable grasses survive. The plants and seeds of the better 
grasses are destroyed and in a few years tlie grazing can 
completely change its type. When this stage has been reached, 
if the animals aie no< to die in September-November, the 
rancher must then burn the grass, as there is nothing to eat. 
The grasses get scantier and worse each year. 

A (‘omplete rest at intervals appears to be the solution, 
combined with reduction in the number of sto(‘k below carry- 
ing capacity for some time afterwards, controlled grazing by 
fen(‘ing, future limitation of numbers of stock to ( arrying 
capacity and, if possible, provision of hay and other winter 
feeds. 

It a])pears at present to be an economic impossibility to 
manage veld grazing as one would like, that is, the provision 
of adecjuate fencing so that rotation of very short periods of 
intensive grazing may be practised, the removal oi surplus 
grass by mowing, the making of adequate supplies of hay 
from young grass, the provision of more drinking places, the 
necessary soil and water conservation works, and many others. 
However, those are the ideals at which to aim. Each farmer 
and rancher must decide for himself how much of the 
programme is economically feasible and do it. Any part of 
the programme will effect some improvement. 

It cannot be too strongly emphasised that unless checked, 
the drying up of water supplies and deterioration of grazing 
will sooner or later bring disaster to many areUvS 

When putting up fences much may be done to ])revent 
erosion by planning the paddocks and gates so that the animals 
have as little walking as possible to water, work, milking 
shed, dip tank, etc., and that if possible, on the contour. 
Gates, water, salt licks, shelter and supplementary feeding 
places should be well scattered over a paddock otherwise the 
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animalH, especially if previously herded, will congregate in 
a buTicli causing danger spots for erosion. Animals which 
have been bunched will soon spread if this system is adopted, 
greatly to their benefit. 

Each paddock should have water in it. \ well or borehole 
or a j)iped supply from a small dam can be made to serve 
four paddocks if the fence lines cross at that point. 

Boreholes are often the only means of providing water, 
but they tend to decrease the underground supply, and for 
that reason are not to be compared with systems of small dams 
with soihand-water conservation works above them, which 
improve the underground supplies, the grazing and the flow 
in streams. 

A"ery often the run-off from a bare surface such as a road 
may be utiliwsed to provide drinking places with the first storms 
before the set rains. They may be constructed by sloping 
off old gravel pits or making shallow sumps or small dams, 
and leading the storm water by drains into them. 

To sum u]), make the water penetrate where it falls if 
possible, store as much of the surplus as is practical in dams. 
T)o not drain vleis, or dig out springs. Jf bogs are a danger 
to cattle, fence them off. Stop erosion in gullies, and if 
draining sub-surfa( e water, block them. Catidi the potential 
gullies at once. When feasible, spread flood water over 
pastures. Re-align old eroding drains and also roads if 
possible, and construct all new drains on easy gradients, 
taking the water, if possible, back to the bottom of the natural 
valley. 

CHAPTER III. METHODS OF CONSEllVINO WATER. 

In order to attain the best results for the least expendi- 
txire as much rain water as possible should be held when it 
falls. 

Surface Treatment.— Where trees are few and the land is 
not excessively steep much may be done to improve the pene- 
tration of the rain water by using a spike roller or out-away 
disc harrow; the latter being the better implement. Even 
a heavy Scotch harrow would do something to break the crust. 
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COT^SERVATION DEVICES FOR NATURAL PASTURES AND VeLD. 

Pasture Furrows.— The usual practice on gentle sloping 
grazing in America, and one Avhich has brought about great 
improvement in the grass bv conserving moisture and con- 
trolling erosion, is to make small furrows exactly on the 
coni our at close intervals. These furrows not only hold up 
water and piovide an entrance into the soil, but the movement 
of the w’ater down the slopes is considerably slowed up, and 
the water is also prevented from concentrating in the hollows, 
being spread evenly over the whole surface. Thick grass soon 
grows adja(‘ent to the furrow, and acts as a filter lenioving 
the mud in the water, whicdi would otherwise seal up the pores 
of the soil. Even if the furrow hc'comes almost obliierait'd a 
miniature terrace is formed. 

The actual construction of the furrows is most simple and 
cheap; many of the implements which e\erv fanner has can 
be used to do the job. Any make or kind of disc' plougli witli 
all but the back disc removed is perha])s the most suita1>l(* 
and convenient in this country. A single furrow’ plough wdth 
an extension on the mouldboard will do just as well, except 
when the soil is stoney or full of tree roots. On soft soils 
w^hen wet one duckfoot tyne on a .strong single row’ cultivator, 
or a ridging or ])otato plough, could be made to serve the 
purpose. 

A furrow’ about b to 8 inches wide and 4 to 6 inches deep 
is all that is required. For best results the soil should be 
thrown up tr arris, and clear of the furrow’, and left in an even 
unbroken row’. This is not difficult with a plough if the soil 
is damp. If done in the dry a light roller w’ill smash and 
smootii out the clods and s})read out the soil in a thin layer 
through which the grass underneath wdll have no difficulty 
in penetrating, and therefore only about l-2()th of the original 
coNcr is destroyed. Small gaps in the banks can be rapidly 
filled by hoes. How^ever, any sort of furrow has brought some 
good results in America. 

If a big plough is used half a span or less will easily pull 
it. Other than supervision and pegging, costs wall vary from 
<3d. to Is. per acre. 
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The work can be done in thinly treed areas, as on meeting 
obstruction such as trees, the furrow is taken close above them 
or a short length is left. 

When it is desired io make these pasture contour furrows 
level lines are pegged with a distance between pegs of about 
25 feet, and the lines about 50 feet apart. On crossing 
shallow depressions, waterways, or footpatlis, the line is bent 
up slightly above the true line of levels; on meeting deeper 
waterways or gullies, the furrow is bent up as before but 
not (ontinued across the bottom, a gap being left. 

Tlie spaces between the furrows are then accurately sub- 
divided and other furrovs ])ut in, after which they are again 
sub-divided, so that eventually the furrows are about 12 feet 
apart. 

The original s])acing depends u))on Ihe type of soil and 
cover and tlie slope, and how much of the j)asture can afford 
to be temporarily destroyed. In certain cases it would be 
advantageous to again sub-divide the following year. If this 
were done correctly it would be possible to prevent all run-off 
from veld so treated. 

As the furrows be(‘oine ])artial]y filled and smoothed out 
during the first wet season, they offer no sewious obstacle to 
hay mowers. 

On mal-t rented veld water penetrates very slowly so that 
where possible this system ])ossesscs seveial advantages over 
the usual type of contour jidges as used on arable land, which 
are designed primarily to stop erosion, and cause increased 
absorption of rains in the land ladween them only because 
all field work is done on the contour. 

Storm Water Irrigation.— Storm water may be taken out of 
gullies and sjiread over a contour-furrowed pasture when the 
slope is less than 1 in ‘40 as soon as the grass has commenced 
to grow oil (he furrows. Tt is ])ossihle, therefore, to use flood 
water to ‘irrigate” the [pasture and so supplement the rain 
for a short period after each storm, thus securing deej) 
penetration. 

The (‘onversion of a sharp storm with a quick run-off into 
a long soaking supplemented by additional water applied 
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towards the end and shortly after the rain, must do immense 
good. Light showers and sharp storms of short duration,, 
which would otherwise do little or no good, are now more 
beneficial, as owing to the length of time the water is in 
contact with the soil the absorbtion is greatly increased. 

Water with a high content of very fine silt should not 
be spread over pastures, as the (lay deposited forms an 
impervious seal. 

In order to extract flood water for this type of ‘ ‘irriga- 
tion, either a weir or dam with an unusually wide spillway 
is put across a gully at a convenient point and water is led 
out by a suitably placed and controlled sluice a little below 
the level of the spillway. Advice should be sought so that 
the outlet vill not be a danger to the dam in high floods. 

The water is then taken in a ditch to above the furrowed 
area, where at regular intervals small amounts are allowed 
to escape through pipes or weep-holes in the bank. Three or 
four in(‘h gahanised iron down-piping would do provided the 
ends are protected from being trodden on by cattle. Dry 
stone ‘‘weeps’’ and also narrow spillways can be used in 
other cases. 

If grass cover is very poor below the outlets, the vater 
should be spread by “wide arrow’’ shaped strips of thi(‘k 
couch grass, or a very low fence of tresh, or fine wire mesh 
6 inches high. The point of the arrow should be close to the 
outlet. 

Flooded Contour Ridges. —On almost flat arable or pasture 
land flood water may be taken in a similar manner and spread 
by a system of level close-spaced contour ridges. There are 
several methods. In one the water can be taken in a ditch 
down one side of the field and a portion abstracted at each 
ridge, eventually soaking in or escaping at the far end. In 
cases where the land is porous and not liable to water logging, 
the water soaking in quickly, the flood water can be diverted 
into level tei races from a drain by low bolsters in the ditch 
which allow the ridges to drain back into it during heavy rain. 
That is, if run-off occurs from the area above it is utilised to 
irrigate the land below, whilst during heavy rain there is no 
danger of the ridges breaking. 
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Where the land is iufdined to water-log owing to an 
impervious strata a very few feet below the surface, prolonged 
soaking as would be caused by level ridges with ends closed 
to a height of six inches below the top of the ridge, would 
prove detrimental to crops. 

Standing water in the lands (‘an be overcome by making 
a ditch either side of the land and giving the ridges a very 
gentle fall in alternate direction. The water is zig-zagged 
backwards and forwards across the field. A portion of the 
flood water is led into each ridge, provided it is not full 
(during the flood period the main flow goes down the ditch) 
and eventually escapes at the far end into the ditch to pass 
into the next ridge or go on according to the height of water 
in the ridge. 

In America, by these various means of utilising flood 
water for irrigation, fair crops and pastures are being grown 
in areas with as little as 7 inches of rain. 

Contour Ridges and Furrows.-- On othei than gently sloping 
land it is doubtful if pasture contour furrowing would prove 
satisfactory by itself, ex(*ept due to the extra penetration 
caii.st‘d by disturbing the (‘rust, as the furrows would be 
inclined to fill rapidly and could not be sufficiently accurately 
(onstnuted to sj)read the water. The concentration which 
would take ])lace would be liable to cause minor w^ashes unless 
the volume of water was restricted. 

Here the best knowui pra(‘tices are to construct normal 
type contour ridges on a ^ery easy grade and place a few 
plough furrow’s at intervals on the exact contour betw’een the 
contour ridges, or small contour ridges at close intervals. 

True “pasture contour ridges’ ' are made fairly wide and 
about one foot high wdien first (onstructed. As is the case 
with (‘ontour ridges on lands the shape depends on the slope 
of the ground. Spacings are from one to tw^o feet vertical 
interval or 75 to 30 feet horizontally according to the slope. 

Very large contour ridges on the level with semi-closed 
ends have proved satisfatdory on gentle slopes wdth porous 
soils. On less porous soiK weep holes and spreaders might 
be included. 
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Contour Ponding.— Wliere it is desired to make flood waters 
penetrate above a vlei, for example, the water can be led to 
a large ront(mr ridge or dyke some S feet in Jieight which is 
on a \ery gentle gradient or even level with a semi-closed 
end, actording to its length and the volume of ihe flow. If 
long and on a gradieni small ribs can be run out at right 
angles to the “dyke’' at intervals of 100 yards, the top of 
ea(*h rib being level and about six inches below the crest of 
the dyke. The greater pait of the rib is made at the same 
time as the “dyke’' but a small section of the main channel 
left open (/.r., adjacent to the dyke). Couch grass is ])Iarited 
on the rib and as soon as it well covers the rib the o])ening 
can be closed, and the water allowed to ])our over the grassed 
length, lly this means a series of ])OTids are created. Such 
a scheme should be placed just outside the ])addock fence or 
where cattle (*annot walk over the banks in wet weather. 

On the to]) of a flat domed hill a series of level (‘ontour 
ridges may be ])ut round so as to encircle it, with spillways 
at intervals to avoid overtopping. 

Ihe last two more elaboi ate schemes are lulK jii^tificMl 
when it is desired to impro\t‘ A'leis, wells oj* boreholes, but 
they are not primarily designed to improve jjasture in the 
immediate vieinitv. 

blither for flood (‘ontrol or for pur])oses as descri])ed a]>ove, 
on stee]) hillsides single-sided contour ridges with ribs about 
2o feet apart (*an be designed to hold uj) all water, excej)! 
during the most severe storms. In jdace of ribs lengths of 
pits may be constructed in the ridge channel; in cases where 
])orous sub-soil conditions suit this method maximum 
absorbtion with minimum evaporation is attained. In 
practice a scdieme probably would usually partake of both 
these methods. 

Treatment of Vleis. — The cjuantity of moisture available 
for the grass is one of the main, if not the main, factor in 
obtaining good pastures. Water penetrates relatively slowly 
on most grazed areas; by lengthening the time during which 
water is moving over the surface much more may be made to 
penetrate, exc*ept in the case of almost flat vleis w’hich become 
waterlogged during the wet season. Many of these vleis 
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becoiDe (‘racked and dry during the dry season. In this case 
much has been achieved by preventing surface water from 
above running into them during the rains and making it 
penetrate the land al)ove so that it slowly percolates dowTi to 
come out at the lime when most needed. The vlei is thus 
improved in both summer and winter. Many of these vleis 
are drained by gullies whi(‘h cut off and lead away the water. 
The gullies should be blocked. 

Staggered Contour Eidges,— Another method of conserving 
or utilising storm water is (‘ontour ridges with staggered 
breaks. This method is ])rimarily of use when it is desired 
to hold back for a time and check the rush of storm water 
which is to be used for storm w’ater irrigation or to reduce 
(he peak flow in a gully. It has the advantage as w^ell that 
])enet ration is greatly increased on th(* treated areas. 

Need for Careful Planning,- Befoie any of these schemes 
are adopted careful considcu-ation must be given to the ex})en- 
diture which is economically justified, the natural confor- 
mation of the land and the type of \egetation present, and 
the type of soil and sub-soil. The Uvsual solution would be a 
combination best suited to the particular (*ase. Alost of the 
S(‘hemes require a technical knowledge greater than for plain 
contour ridging and greater care in construction, and advice 
should be sought before embarking on any scheme. 

WvTER Conserv ation on Tmpkoved Pastures. 

Where a relatively high ex])enditure is justified as, for 
example, improved jiastuies such as Kikuyu, Khodes grass, 
])aspaliim, common couch or (orage crops of oats or lucerne, 
for breeding stock, fattening or dairying, there are other 
methods which in these cases amply repay their cost. They 
must all be couvstructed before planting the grass or forage. 

The ‘*Ridge-and-Furrow/'— The first is the ''ridge-and- 
furrow,’’ which consists of forming the land by rejieated 
plcmghings into smootli undulations, aiiytliing from 15 to 30 
feet wide and about six inches high. The length and Imight 
of these undulations is on a gentle gradient varying according 
to the proneness of the land to be too dry or too wet. Trials 
have shown this method possesses great possibilities in 
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Rhodesia, but uiost eaielul exaniiuation of the site is required 
before such a scheme can be recommended. Surplus storm 
water from another area above may be led into the system. 

Bench Terraces.—Kxcellent pastures are being grown in 
Rhodesia on level or almost level “bench terraces.'^ The 
minimum of rainfall is lost and the benches may be irrigated 
either normally or by flood water. 

'^Listing'* or Contour Rows.— It has been generally advised 
that on all but flal land which is to be sown to grass contour 
ridges must be put in. Rain water could be held up on all 
the surface if, before planting the grass, or the previous green 
manure which is a most desirable practice, the land were 
ridged as for tobac(‘o or potatoes, the ridges being subsequently 
slightly smoothed with a light harrow. The ideal implement 
vould be a basin lister which makes shallow depressions about 
18 inches wide in varying lengths from 5 to 15 feet. It would 
not be imj)ossible to imitate the work of this implement with 
a shovel-or ridging-plough. The ends of the basins should 
be staggered and the length should be on the contour. In 
this type of work the rows or basins should be commenced 
just below and “paraller’ to the upper (‘ontour ridge on each 
strip and each subsequent row below the last. 

XvruRE’s Part. 

Assistance to Nature.™ In any and every case, when it is 
desired to make more water penetrate every effort should be 
made to assist Nature. Encourage as thick a cover as possible, 
both of herbage and litter. The wmter will be slowed up, the 
surface prevented from becoming hard and the water will not 
be muddy to choke the pores of the soil, but clean and able 
to penetrate. There is a great difference between the rates 
of penetration of clean and turbid water. Evaporation will 
be reduced. 

Rest the j)astures and stop fires. Only when these do 
not achieve the desired result, or it is obvious that alone they 
cannot achieve it, or the pasture cannot be rested, should 
mechanical treatment be resorted to. Without some rest or 
reduction in stock, mechani<*al treatment brings slow benefits, 
but combined wdth a short rest remarkable results can be 
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attained. By “meelianical treatment” is meant disc harrow- 
ing, contour furrowing, spreaders, and pasture ridges, etc. 

It is recognised that in most cases it will be found next 
to impossible to sufficiently rest a pasture, therefore in the 
majority of cases recourse must be made to mechanical treat- 
ment to a greater extent than would otherwise be needed. 

Dams. 

Small Bams and Check Dams.— Under this heading may be 
included all kinds of small dams, (heck dams, bolster dams, 
Jind contour banks which are placed in vleis or valleys and 
designed to hold up a small volume ol Avater for a period or 
slow u]) the rush. If a number of structures are placed at 
intervals in a valley permanent water may often be obtained 
in the lower ones even though none hold water more than a 
few ieet deep, the seepage from the top one filling the lower 
ones many months afler i«iins have ceased, bast me*' have 
ben greatly im})roved by such schen^es also. 

In order to minimise the risk of cattle picking up internal 
parasites, such dams as lia\e permanent shallow’ water in them 
should be fenced ofp. All dam walls should be fenced, in fact, 
to prevent damage being done by cattle. 

Storage Dams and Soil Conservation.- In denuded and 
eroded areas, eventually all underground water supplies wdll 
be so seriously (‘urtailed that in most eases the only method 
of obtaining water would be from storage dams. Under such 
cin umstances, due to the violence of the flood w’ater, the dams 
would have to he made larger and stronger and with unduly 
large spillways, and their lifetime would he very short owing 
to the heavy vsilt load in the flood w^ater. 

It is necessary, therefore, to control erosion in the (atch- 
ment area above sueh works. It has been thought that soil 
and W’ater conservation works above a dam w’ould reduce the 
flow into it. Certainly the peak intensities of floods are 
reduced, hut it is quite certain any soil and water conservation 
above will in the end benefit the supply to the dam, as the 
water held up will travel to it for a greater part of its journey 
underground, through the whole year, and safe from eva])ora- 
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tion. With a favourably situated dam water would still be 
running into it by underground channels late into the dry 
season. 


Windbreaks. 

A windbreak by reducing wind velocity will tend to 
decrease evaporation. The benefits which this brings about 
over the sheltered area greatly outweigh the local sapping 
effect of the roots. 

By opening up the soil the tree roots in a forest or planta- 
tion permit a high rate of penetration of water. Thick forest 
litter forms an ideal mulch for prevention of evaporation and 
also retards the rate of flow of surface water and keeps the 
top soil in a poroiLS condition. The shade protects the surface 
from the scorching heat of the sun. Ilapid growing trees 
such as eucalypts, however, transpire huge quantities of water» 
and for this reason and also perhaps because of the deep 

opening action of the roots they often exert a local draining 
influence. For this reason gums should not be planted close 
to shallow wells and small dams. 

A windbreak of willow, however, can reduce losses from 
a small dam fed by a permanent stream, as these trees 
transpire little moisture. They should not be planted on a 
dam wall. 

WTien opening a new farm or new lands windbreaks of 
trees should be left. These barriers may be across exposed 
places and either at right angles to the direction from which 
comes the strongest wind or on the contour. 

On a mountain sloj)e the leaves of trees will cause the 
moisture of low clouds passing through the trees to condense; 
beyond this action there is no proof that treCwS bring rain. 
Afforestation of a bare area decreases erosion and nin-otf, and 
for that reason should occupy a prominent position in our 
con serva t i on p rogra n i n le . 
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The “Gundry” Tobacco Furnace 


By B. G. Gundry, A.l .Merli.E. 


[Note. — Oinrif^ fo the large demand for this article it is 
notr reprinted with additional notes to replace Bulletin 996 of 
Avgust, 1936. — Ed,'] 


Since particulars ol iliis furnace were first publislied in 
1934 it has been further tested at the Trelawney Tobacco 
Itesearch Station, where it liUvS given excellent results and 
attracted considerable attention. Very satisfactory results 
have also been reported by private growers who have tried it. 

In order to oveiconie certain objec tions to the stoke hole 
being in the top of the furnace, as originally designed, an 
alternative design has been ])roduced in which the stoke hole 
is situated in the front wall. As both designs have their 
respective advantages a drawing of each is reproduced here- 
Avith and for convenient reference these are designated as 
Types I. and II. The principle of their construction and 
working is, lioweAer, the same and there apj>ears to be little, 
if any, difference in their general efficiency. 

The im])ortant features of this furnace are its low^ fuel 
(‘(yusum])tion, its cheap and ea^v constnntion and tlie ease 
with wdiich the temperature can be controlled. 

The Type I. furnaces installed at the Trelawney Station 
on B2 ft. X 12 ft. X LS ft. barns fitted with 11 inch diameter 
circular flues, (‘onsunied on an average loss than three-quarters 
of a cord"^ per curing oA^er 14 ( urings. The consumption of 
a Type 11. furnace installed on a standard 16 ft. x 16 ft. x 
20 ft. barn also fitted Avith 11 inch diameter circular flues, 
averaged slightly over three-quarters of a cord in five curings. 
The highest (‘onsuinjdion for either ty])e of furnace reported 
by i)rivate groAvers Avas about 1 J cords per curing. 

*A cord of timber measures 8 ft lung \ 4 It wide x 4 ft high 
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Reports also state that with this furnace the temperature 
can easily be maintained at a steady figure and can, if neces- 
sary, be raised very rapidly. 

When used in conjunction with brick and iron flues it 
is unlikely that this furnace will give such good results as 
quoted above, as such flues are not so efficient as circular 
ones. It should, however, give a very considerably reduced 
consumption as compared with the ordinary open type of 
furnace. 

Construction.— The furnace may be built at any convenient 
distance from the barn, but it is not, as a rule, necessary or 
advisable for this distance to exceed 3 teet. Where a brick 
chimney is already in existiuue the furnace should be built 
fairly close to it and ihe flue taken through the base of the 
chimney. If more than a few inches of flue pipe is exposed 
between the barn and iuiiuKe it is advisable, in order to 
conserve the heal, io enclose it by building a low wall on 
either side of the pipe, an inch or so from it, and filling the 
space between with sand. 

The excavation for the foundation should extend down 
to a firm compact formation and should not be less than 
9 inches deep. The foundation should, for preference, be laid 
in lime or cement mortar, as these are far more periiument 
than “dagga.” The top of the foundation should be not less 
than 3 inches above the ground level, but the height may be 
increased if necessary to suit existing (‘onditions, such as the 
height of the barn floor or existing flues. In the drawing of 
the Type I. furnace it is assumed that the barn floor is only 
slightly above ground level and the flue is to be set about 
7 inches above it. The Type IT. furnace is drawn io suit 
conditions where the barn floor is about 9 inches above ground 
level and the flue is to be again 7 inches above it. It should 
be understood that the flue can be set at any convenient height 
in the back wall of the furna(*e which best suits tlm bam, but 
it is advisable to keep it below the top of the baffle wall. 

When (ompleted, the foundation will present a level 
platform of brickwork on whi(‘h the walls are built. These 
should be built in ‘‘dagga’’ containing only sufficient clay to 
make it bind. If the ‘^dagga’’ is naturally very rich it should 
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have a certain amount of sand added to it to reduce the 
shrinkage. Care should be taken when laying tlie first course 
of bricks in the walls that the openings forming the air inlets 
are left in their proper places. 

An opening, one or two bricks deep, should be left on one 
side opposite the space behind the baffle wall co that any 
ash which may collect there can be removed from time to 
time. This opening must, of course, be kept closed when the 
furnace is in operation by inserting loose bricks which should 
be plastered over with “dagga’^ to prevent the leakage of 
cold air into the flues. 

It should be noted heie that the dimensions given on 
the drawing correspond to standard biick sizes, and if the 
bricks used are approximately of standaid size there should 
be no need to cut them, except to make the usual ‘‘closers’^ 
to obtain a propei bond. It will be found, for instance, that 
the outer courses of the Type I. furnace will be 4 bricks wide 
by 9^ bricks long, which will correspond very closely to the 
dimensions given, a difference of an inch or so w’ill be of no 
importance. 

When laying the second course of bricks the 9 inch air 
inlets should be covered by bricks cut to a ‘"T” shape as 
showrn in the drawing, and as a further safeguard against 
them collapsing pieces of thin sheet iron or a lew lengths of 
hoop iron may be built in over these openings. 

The inclined hearth and baffle wall should be built up 
with the side walls and should be bonded to them whenever 
(‘onvenient. The flue pipe is ])laced in position and built into 
the back w^all at the required height. The w^alls, which are 
9 inches thick, should be built in “Oolonial Bond,” i.e., three 
(‘oiirses of “stretchers” and one course of “headers” alter- 
nately. When the fifth couise has been laid two strands of 
barbed wire or strips of hoop iron should be laid in each 
second course of brickwork as indicated in the drawing. These 
will check the cracks which subsequently develop in the walls 
and prevent them becoming serious as well as strengthening 
the furnace generally. 
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It is advisable to carry similar wires or strips of hoop 
iron through each course of the baffle wall in the Type II. 
furnace in order to strengthen it. 

When the walls reach the proper height the side walls 
are corbelled or stepped out towards the centre of the furnace 
to form the roof. It will be noted that in the first, second 
and fourth course or corbelling, courses of ^ ‘headers^’ have 
to be cut to the necessary length to give the required over- 
hang of inches. This overhang should not be appreciably 
increased otherwise the bricks will sag down when being laid 
and the ends may break off when the furnace is in operation. 
If any difficulty is experienced in laying thcvse overhanging 
courses a straight piece of timber can be set up at the proper 
height to act as a support and guide for the bric ks wdiile they 
are being laid and afterwards removed when the ‘‘dagga’^ is 
sufficiently set. When placing the two top courses on the 
roof care should be taken that each brick covers the joints 
below it. 

It is very advisable to })rotect these furnaces from the 
destructive effects of rain either by a permanent corrugated 
iron roof supported on four poles or a loose cover which can 
be placed over them in w^et weather. 

Metal Work, Boora, Etc.— In order to obtain the maximum 
efficien(‘y from either type of this furnace it is essential that 
the stoke hole be kept closed witli a cover or door when it is 
not actually being stoked. 

For the Type I. furnace a proper cast iron furnace door 
would be the most satisfadory, but as these are expensive 
something cheaper is usually adopted. A flat pie(‘e of iron 
plate I inch thick has proved fairly vsatisfactory, but such a 
cover w^arps and buckles after a time and admits too much 
air, A vsquare, prism shaped cover as shown in the drawing 
has been tried at the Trelawney Station and ap|)ears to be 
more satisfactory than the flat plate, but it has not yet been 
thoroughly tested and readers are advised to try out one or 
two themselves before purchasing or making a large number 
of them. Some growers have found old plough discs quite 
satisfactory, if however these are used the size of the stoke 
hole will have to be reduced to about 14 inches square, by 



35 


THE ^'GUNDRY’' TOILACrO FURNACE. 

(jorbelling out the two top courses of brickwork. A strong 
wire loop is attached to the disc so that it can be lifted on 
and oft' with a stick or iron bar. The Type II. furnace 
requires a door hinged either at the top as shown in the 
drawing or, if preferred, one hinged at the side. It is 
probable that a door hinged at the top and having to be 
propped open is more likely to be kept closed when the fire 
is not being stoked. 

Here again a cast iron door would be the most satisfac- 
tory, but in this type the door is not subjected to su(*h intense 
heat as in the Type I. furnace, and at the Trelawney Station 
a door of J inch j)late has served its purpose quite well. 

Tlie only other metal work required is an iron sill placed 
on the bottom of the stoke hole opening. This is necessary 
to protect the brick\\ork from being broken away by the 
logs as they are pushed into the furnace. Two strips of old 
tyre iron would be quite suitable for the purpose. 

Operating.—When tlie furnace has been built it should be 
left to dry out for a few’ days. It should then be given a trial 
to see that it works satisfactorily. A small fire should be 
lighted and the air inlets left open until the fire is burning 
freely and the chimney is “drawing.” The air inlets may 
then be almost entirely closed w’ith loose bricks so that the 
fire burns steadily. It is advisable to keep only a small fire 
going for several hours to dry out the furnac'e. 

The fire can then be increased and the temperature 
gradually raised to the maximum required. It may be neces- 
sary to open the air inlets slightly, but it is rather amazing 
to find wdiat a very small amount of air has to be admitted 
to maintain a large fire. 

The size of the fire required to maintain any given tem- 
perature w’ill depend on the prevailing atmospheric* conditions 
and the efficicmcy of the flues and (*himney. At the Trelawmey 
Station, where the barns are fitted with cdrcular iron flues 
and chimneys, it is seldom ne(*essary to have the furnac'es 
more than half full of fuel to obtain the maximum tempera- 
ture. If any difficulty is experienced in getting the barns 
hot a careful examination of the flues and chimney should 
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be made to make sure that there are no obstructions in the 
system or that the flues are not thickly coated with soot or 
tar. It sometimes happens that in the angles or tee pieces 
of the flues one section is pushed too far into the other, thus 
restricting the passage of hot air, or again the flue leading 
to the chimney may be pushed too far into the chimney 
opening with the same result. 

The Type I. furnace is fed by lowering the logs vertically 
through the stoke hole and allowing them to fall backwards 
on to the inclined baffle wall. The logs should not exceed 
4 feet in length. In the Type II. furnace the logs should lie 
on the inclined hearth below the stoke hole. 

If it is necessary to reduce the temperature it should be 
done by closing the air vents partially or (‘ompletely as 
circumstances require and not, except in an emergency, as 
the average fire boy likes to do, by leaving the stoke hole open. 
It will be necessary to clear the air inlets occasionally with 
a small iron rake, but only dead ash should be removed, care 
being taken not to rake out the live charcoal. At the end of 
a curing all the ash should be removed from the furnace. 

Soon after first lighting the fire, cracks almost invariably 
develop in the side walls; these should be closed up with 
^^dagga” and will not, as a rule, give any further trouble. 

This furnace is not suitable for burning very large logs 
or large awkward shaped roots. 

Later Notes. — Since the above article first appeared in 
this Journal the writer has had the pleasure of meeting a 
large number of tobacco growers who have expressed in 
generous terms their satisfaction with this furnace. The fac t 
that many growers, after giving it a trial, have replaced their 
other furnaces with it and are also building it in conjunction 
with new barns, is a very definite indication of its growing 
popularity. 

The following notes may be of general interest as they 
embody replies to questions which the writer has been asked 
from time to time. 
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There appears to be little object in increasing the thick- 
ness of the furnace walls from 9 inches to 14 inches as has 
been suggested, since it is doubtful if the small amount of 
heat which would be conserved would result in any appi^e- 
ciable saving of fuel, nor would it tend to eliminate the 
cracking in the external brickwork. 

The cracks which appear on the outside of the walls are 
unavoidable in a furnace of this description, since it is 
inevitable that the inner layer of bricks must get hotter and 
will therefore expand more than the outer layer. If the 
walls are properly reinforced as explained in the text, these 
cracks will not affect the working of the furnace, unless they 
extend right through the wall, in which case they should, 
of course, be tilled in with “dagga.” 

The function of the baffle walls in these furnaces is to 
prevent ash and unbuint fuel from entering and possibly 
(ihoking the inlet flue, and also to protect the metal flue to 
some extent from the destructive effect of the actual flames. 

In cases where the outside ground level is appreciably 

lover than the level of the barn floor and the inlet flue can 
in c'onsec|uence be set fairly high up in the rear wall of the 
furnac'e, the baffle wall, or rather the space behind the baffle 
wall, performs no Uvseful purpose and may veil be divspensed 
with. In the case of the Type I. furnace the lear v^all would, 
under these circumstances, be built solid with the stepped 
hearth and the inlet flue vould be set somewhat above the 
level of the top step. In the Type II. furnace the rear wall 
would be built immediately behind and solid with the baffle 
v^all, vhicdi would remain in the same position as shown in 
the drawing. It would thus be simply a thickening of the 
rear v’all to withstand the battering it receives when the fuel 
is carelessly thrown into the furnace. In both these cases the 
overall length of the furnaces would be reduced by 9 inches. 

In cases where it ih nec'essary to retain the space behind 
the baffle wall in the Type II. furnace, the baffle wall itself 
may with advantage be made 14 inches thick instead of only 
9 inches thick, as shown in the drawing. As a result of this 
alteration the overall length of the furnace would be increased 
by 4|^ inches. 
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One instance came to the writer’s notice where difficulty 
was experienced in getting these furnaces to work, owing to 
the fact that the chimneys extended only a few feet above 
the top of the furnaces, and were not therefore inducing 
sufficient draught through the furnaces. The trouble w^as 
overcome by increasing the height of the chimneys. As a 
general rule, in order to ensure a proper draught, the 
chimneys should extend two or three feet above the gutter or 
eaves of the barn roof. 


Cleanliness Aids Insect Control 
in Lands and Sheds, Stores and Farmsteads. 
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Cleanliness Aids Insect Control 


80ME EXAMPLES OF AGRICULTURAL HYGIENE. 


By M. C. Mossor, M.Sc., Entomologist. 


Broadcast from SahsJmry on 80^// December, and published 
by pcr)inssfon of the Postmaster-General, 


When ilie aveiage person first hears the slogan “Cleanli- 
ness Aids Insect Contiol/’ the geneial impression gained is 
something like this: “It I keep myself cdean, I won’t get 
life. It 1 keep my home and domesti(‘ pets clean, I won’t 
get fleas. If I keep my native servants clean, they’ll bring 
fewer bugs into the house. If 1 keep my kitfdien and pantry 
(lean, I’ll get fewer ccHkroaches, beetles and moths.’’ The 
reason that these ideas aie the fiist to fome to mind is that 
personal and household cleanliness are related to health, and 
medicine is a very much older ])rofession than agricultural 
entomology. There are probably dozens of medical doctors to 
every entomologist. Entomologists have advised cleanliness 
in relation to individual pests for a good many years, but 
have not, on the whole, been sufficiently ac tive in stressing it 
as a general routine on the farm. On the other hand, general 
cleanliness in the home is drilled into us almost from birth 
onwards. It is at least as old as Mosaic Law, and probably 
much older. 

But what is the principle underlying insect control by 
means of household cleanliness, or with its aid? Briefly, it 
is the removal and destr\iction of the food upon wdiich the 
insects live, or alteration of the conditions favourable for their 
increase. Removal of their food may remove the insects with 
it, or it may starve them out, or it may reader the house 
unattractive to those iu'^ects that tend to come in. 

Having once realised why cdeanliness aids insect control 
in the home one need go only a step further tf» apply the same 
principles to the farm and garden. But first of all, to 
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appreciate cleanliness one must know what dirt is. In the 
house, dirt chiefly couvsists of small particles of human food 
or other organic matter, dust of various kinds, and one or 
both of these incoporated in fluff. A much-debated definition 
of dirt is “matter out of place.'' While it is easy to pick 
holes in this definition, it at least covers the subject even if 
it is rather sweeping. From the point of view of the farm, 
“plants or refuse out of place" might be a better definition. 

For instance, old maize stalks lying on the lands in late 
spring constitute dirt. They are agricultural refuse; the 
cattle are finished with them, and the farmer has finished with 
them. They will not rot until well after the new crop has 
been planted, and in rotting at this time thej^ use up nitrogen 
and will not be of much value as plant food for the new crop. 
They have their value if collected and included in the 
compost heap, but then they are no longer out of place and 
therefore no longer refuse. 

Now, the progressive farmer who (T)llects this refuse and 
rots it receives at least a twofold return. First, he adds to 
the amount of compost he is making — that is an obvious 
return. But he also removes from his lands the larvae or 
pupae of the Maize Stalk Borer(*) that are sheltering in the 
stalks, and, by means of the heat generated in the compost 
heap, kills them — that is a less obvious but probably more 
profitable return. The adult or egg-laying stage of the maize 
stalk borer is a night-flying moth. The moths emerge 
normally from the end of November onwards, but earlier when 
there have been good early rains. Old stalks should, there- 
fore, be disposed of by early November at the latest. A 
further benefit received is the removal of one of the commonest 
sources of diplodia. 

As most tobacco growers now realise, countrj^-wide winter 
cleanliness on tobacco lands, with no other known aid, has 
been successful in controlling Tobacco Whitefly(®) together 
with the dis^lase, tobacco leaf-curl, which it carries. This 
cleanliness has been incorporated as a farm routine by the 
best growers. Sporadic outbreaks are liable to occur, but only 
one serious such outbreak is believed to have occurred since 

(^)Bm$eola fu^ca. Full. rhodmaemiSf Corb. 
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the uprooting of all tobacco stalks and general cleanliness 
were adopted by the growers. The outbreak referred to was 
traced to neglected tobacco re-growth. Experience during 
the last few years indicates that cleanliness not only aids 
control of whitefly, but constitutes the main controlling 
influence. 

The control of the three pests of the farm orchard most 
noticeable to the consumer is a further example of the aid 
of cleanliness in the form of proper disposal of crop refuse. 
Naturally, the most generally noticed orchard pests are those 
seen or tasted when the fruit is being eaten. In Rhodesia 
these pests are fruit flies(’), vinegar flies(^}, and the False 
Codling Moth(®). Infestation of fruit by insects often tends 
to make ihe fruit ripen early or drop to the ground, or both. 
If these fruits are left, they merely act as a suitable maturing 
ground for the pests that are in them, and they may give rise 
to a further generation of pests that can work havoc in the 
remaining crop. 

All infested fruit should, therefore, be collected and 
buried deeply under well-firmed soil, or preferably boiled or 
fed to stock that will ( onsume it immediately. Because the 
larvae leave the fruit in order to pupate in the soil, collection 
should be frequent, so that the fruit can be dcvstroyed before 
it is too late. 

In sylviculture, cleanliness is often a very useful weapon, 
and in forest entomology it plays a very important part. The 
control of the Eucalyptus Borer(*) is an example. The insect 
is controlled by tlie removal and early utilisation of all dead 
and unthrifty trees, by stripping the bark of trees immediately 
they are felled, and by the use of trap trees. Of these, the 
part played by plantation cleanliness is at least equal in 
importance to the other measures. 

With many other crops and many other pests, the same 
primdple of control 1)y the destruction of crop refuse applies. 

However, old stalks, infested fruit, unthrifty or dead trees, 
and unw’anted re-grow^th are not the only kind of dirt that may 

(»)Fam. Trypetidae, (^)Dn>»ovh>Io spp 

(^)ArgyToploctltycotretayM^eiyv {^) P?iofacanfha senu punctata, F 
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be present on lands or in plantations. When a farmer talks of 
dirty lands lie usually refers to weedy lands. Weeds are 
merely plants out of place, and the process of getting rid of 
them is known as cleaning. Weeds support an insect 
population that is not exclusively their own. Many of the 
insects that live on weeds are also pests of cultivated crops, 
and it is therefore necessary to dispose of creeds before they 
are able to increase their populaiion of crop pests. 

Here again matters should be taken in hand before they 
have gone too far. The destruction of weeds that have been 
allowed to grow for too long a period may result in the 
migration of their well grown inse(‘t ])opulation to the crop. 
The control of weeds while they are still young is therefore 
necessary. This might entail extra cultivation, but increased 
cultivation lends to better soil aeration, and it is becoming 
recognised that good soil aeration produces healthier crops 
that are less susceptible to insect attack. Thus again, to 
direct benefit w^e may add indirect benefit. 

Weeds that are j)resent in the growing season are not the 
only weeds to be kept under control. Those that are in the 
lands even after the (roj) has been harvested are a source of 
danger to the following season ^s crops. Some of the weed- 
eating caterpillar pests of croy)8 continue to breed or grow" 
until well into the cold season. Early ploughing will bury 
these before they mature, together w-ith their food plants. 
Once more, the earlier the better, for early ploughing is better 
ploughing, because the soil is more friable and the weeds are 
more likely to be properly buried. 

In lands infested w"ith Hoot (lallworm(') the maintenance 
of a clean, bare fallow for a year or more reduces the severity 
of the pest considerably. Better and speedier results would 
be obtained by constantly turning over the soil during one 
dry season in order to dry out both soil and plant roots. 
Fortnightly cultivation has produced good results in the 
Transvaal. 

A further type of dirt or refuse consists of materials that 
have been harvested with the crop and later discarded or 
allowed to accumulate. The importance of the disposal of 

('’)H€ttTodtra marionit Goodey. 
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maize cobs and husks, and of tobacco waste, is already recog« 
nised. Maize and tobacco are our main crops and have 
naturally received most attention. Dangers are almost surely 
present in accumulation of the waste from other harvested 
crops. 

Old maize shelling dumps have been found to be among 
the more important sources of field infestation by the Maize 
Weevi^®). Tobacco waste left in or around the grading sheds 
and curing barns encourages the breeding of the Stored 
Tobacco Worm(®) and Tobacco Beetle(^“). I have spoken and 
written on this subject before, and will not go into further 
detail now. 

We liavc vet to toncli on the application of cleanliness in 
the raising of livestock. The best known example is the 
legular and fre(|ueril cleaning of stables and bves, and of styes 
and kraals, combined with the propei dis]>osal of the manure 
and bedding. If these are allowed to accumulate they become 
a suitable breeding ])la(*e for the disease-carrying House 
Fly(’^). Tf they are ])roperly attended to by being gathered 
into a heap and aerated by turning, sufficient heat is generated 
in the subsequent fermentation to kill the eggs or maggots of 
flies that attempt to breed in them. When well rotted, they 
are no longer breeding phnes for dies. Similarly, heaps of 
grass left lying around to rot slowly become the breeding 
groxinds of the irritating, biting Stable Fly('^). Such grass 
■should be mixed with the manure to l)e rotted, or else wspread 
out and dried. 

] have attempted to point out some typical cases in which 
< leanliness aids insect control, or even effecis control, in field 
husbandry, horticulture, sylviculture, animal husbandry, and 
public liealth. There are more cases of which we know, and 
almost (*ertainly many more of whicdi we do not know. 

For the sake of brevity, 1 have not made a spe<*ial point 
of stressing the fact that agricultural cleanliness is usually 
little more than the sincere application of sound farming 
practi(‘e advised by agriculturists for ])urposeR other than 
insect control, and which are believed to be worth their cost 

(^)Cala 7 idra oryzat^ L. (^]Ephe8tia elatella, Hubn 

Lasiodtrma serricorne^ F. ('*) j/wara vicina, Macq. 

Stomoxys calcitranB, L. 
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for these piu’poses alone. It is our good fortune that Nature 
allows of this co-operation of effort and we should take full 
advantage of it. We want insect control without the use of 
special chemicals. In many cases we have it; in further eases 
we have valuable and inexpensive aids to chemical or other 
control. Nor have 1 stressed the assistance rendered by 
cleanliness in the control of diseases of plants, of animals, or 
of humans. In fact, the more widely one considers the 
subject, the greater the benefits appear to be. 

I make no attempt to apologise for the subject of my talk, 
nor for any efforts to further our cleanliness campaign with 
the aid of the slogan “Cleanliness Aids Insect Control. “ 
Locked up in Government safes, the theory of cleanliness is 
useless; the farmer must be given the key. If the slogan can 
be popularised and be kept before the public, it should induce 
sub-conscious thinking, and once we have arrived at, that 
stage, action can follow without effort. Let the slogan 
“Cleanliness Aids Inspect Control“ help you to unlock the 
door to prosperity. 

Good night everybody. May you have a Prosperous New 
Tear. 


Cleanliness Aids Insect Control 
in Lands and Sheds, Stores and Farmsteads. 
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Diseases of Tobacco in 
Southern Rhodesia. 

(Supplement I. 1932 to 1938.) 

By J. C. F. Hopkins, D.Sc. (Lond.) A.I.C.T.A., 
Senior Plant Pathologist. 


INTRODUCTION. 

In 1931 (^) the first handbook on the diseases of tobacco 
in Southern Rhodesia was published by the Department of 
Agriculture. Its object was twofold. Firstly, to provide a 
ready reference for the tobacco grower to the common diseases 
which attack his crop, and secondly, to conform to a resolution 
passed at the Imperial Mycological Conference of 1929, that 
a series of handbooks be prepared on the diseases of crops in 
various parts of the Empire. In the descriptions which 
follow, the original publication will be referred to as the 
Departmental handbook. 

Since 1931 many advances have been made in the study 
of plant diseases, and this is particularly so in the case of 
virus diseases. Within the last five years the nature of viruses 
has been discovered and the study of them carried far into 
the field of physico-chemical science. Our latest knowledge 
appears to bring us to the very boundary line between the 
living and the dead, so that we almost find ourselves back in 
the days of "‘spontaneous generation,^’ 

Our knowledge of the behaviour of tobacco diseases under 
local conditions has been added to, but it is sad to relate that 
the actual number of diseases occurring in Rhodesia has also 
increased. 

With growing experience, the majority of tobacco farmers 
are now adept at diagnosing diseases in their early stages. 
An increasing number are also adopting spraying both in 
seed-beds and lands as a general practice, with the result that 
a distinct improvement in disease control has taken place 
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during the j)ast six or seven years. It is now no longer a 
common sight to see whole lands, or even crops, almost com- 
pletely ruined by sucb diseases as wildfire, angular spot and 
brown {Alternana) spot. These diseases still occur and are 
always likely to occur, but it has been found in almost every 
case that, if tackled in their early stages, they may be kept 
under reasonable control. 

Although it has been demonstrated over and over again 
that suitable priming, aimed at preventing spore formation 
by the fungus, is a satisfactory way of keeping frog-eye in 
check, fhere appears to be no appreciable reduction in the 
average yearly damage done by this disease. In their 
consideration of the economic aspect of tobacco production, 
the majority of growers still appear to be unaware of the 
enormous losses which they sufter from tlie various phases of 
the frog-eye disease. There is no doubt that, under normal 
market conditions, the tobacco industry loses not less than 
£100,000 annually as a result of frog-eye field spot and 
barn spot. 

It must be admitted fhat distinct advances have been 
made in recent years in the control of this disease in seed-beds 
and young transplants, but the good that has thus been done 
is in so many cases vitiated by partial neglect of the crop at 
its most critical stage, just before it commences to ripen. The 
whole matter of frog-eye control will be dealt with in a later 
part of this Supplement. 

An innovation which appears to have come to stay is 
field spraying. Some form of dusting or spraying has been 
practised in other tobacco growing countries for some years 
past, but this has been aimed almost entirely at insect pests 
such as the horn worm, in America, and aphis (green fly) in, 
say, Jfyasaland. The use of fungicides in the field to control 
leaf spotting diseases does not appear to have been given 
much attention. 

As a result of experimental trials and farm experien(‘e 
during the past ten years, there is sufficient evidence to show 
that field sjiraying in some form or other is an economically 
profitable operation, so much so that a separate section of this 
Supplement will deal with the subject. 
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A branch of science which has progressed considerably 
in recent years is that which deals with nutritional diseases. 
For many years tobacco has been used as a medium for the 
investigation of plant nutritional problems, owing to its 
wsensitivity to ex(*es8 or deficiency of plant ^^foods/^ particu- 
larly the mineral constituents. Despite this, newly observed 
nutritional disorders conlinue io appear, and it is to be hoped 
that continued investigations on physiological lines will 
eventually solve the problem of flavour, ‘Hang,’* texture 
and the many other empirical qualities so dear to the 
manufacturer. 

TTnder the lieading of nutritional diseases, certain amend- 
ments are made to the original text. 

In order that this Supplement may be more easily read 
in conjumdion with the original handbook, the same order of 
presentation is retained. Thus under the heading of “Nature 
of riant Diseases” some remarks are made on the modern 
conception of viruses. In the same way, notes are given on 
some j)ra(‘tical ways of overcoming certain seed-bed troubles 
under the heading of “Plant Sanitation and Care of Seed- 
beds,” and so on. It is hoped that in this way the improved 
methods of disease (‘ontrol which have been evolved may be 
brought to the notice of all tobacc'o growers in Rhodesia. 

NATURE OF PLANT DISEASES. 

In recent years the general conception of the nature of 
j)lant diseavses lias undergone some changes. Particularly is 
this so in the case of nutritional disorders and virus affections. 
Further knowledge has also been obtained on the relationship 
exivsting between parasitic organisms and environment. 

A good many troubles which at one time were vaguely 
attributed to physiological diseases have now been traced to 
specific deficiencies or excesses of minerals which are normally 
present in the soil in very minute quantities. A deficiency of 
boron has been vshown to produce a disease of citrus causing 
wdlting of trees, die-back of twigs and the development of 
hard, thick-skinned fruit lacking juice. A good many diseases 
of other crops have also been traced to boron deficiency. 
Abnormal plant development may also be brought about by 
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lihe absence of sufficient quantity of copper, zinc, phosphorus, 
iron, magnesium, potassium and other elements in the soil. 

Disorders may also be induced by an excess of certain 
elements, as for instance manganese, thallium, molybdenum, 
chromium, chlorine, potassium and so on. 

The exact part played by these substances in plant 
nutrition is not as yet fully understood, but it would appear 
that unless they are present in certain concentrations, the 
plant is unable to take up its normal chemical requirements 
from the soil and metabolism is impaired. 

There seems to be little doubt that the stimulus which 
these diseases have given to plant physiological research will 
before long result in a very much clearer understanding of 
the intricate working of plants in general and of crop plants 
in particular. 

Another conception which has recently been revived is 
that diseases as we know them are not in reality diseases, but 
symptoms of malnutrition or some other disorder in the ])lant. 
In other words, some internal trouble, caused by erroneous 
methods of cultivation, is the true disease, and that the 
presence of a parasitic organism is merely a (‘ontributory 
factor in the production of certain symptoms which are now' 
regarded as diseases. In a great many instances this is, of 
course, true. Without (*ertain adverse environmental 
influences a good number of diseases fail to develop despite 
the presence of a parasite, bul in the vast majority of cases 
where parasitic fungi or bacteria are concerned, infection does 
take place, although the disease may not become epidemic. 
It is held by some that this resistance on the part of the plant 
is the result of in{reased '‘stamina” induced by a favourable 
environment and that this stamina can be maintained by 
suitable methods of cultivation. Again, this is in part true, 
but in order to guarantee freedom from disease in any crop, 
it would be necessary not only to control nutrition, but also 
climate, for probably the principal factors inflloenring the 
development of plant diseases are rainfall and temperature. 

On the other hand, of course, resistance to disease can 
I)e bred into crop plants and numerous resistant varieties of 
all kinds are constantly being put on the market, but in so 
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many cases resistance is due to some physical attribute which 
is inherited and is not necessarily produced by improved 
nutrition. 

This does not mean to say that nutrition plays no part 
in the i)lant’s reaction to parasitic organisms. On the 
contrary, such diseases as wildfire, angular spot and frog-eye 
in tobac(*o are influenced to a large extent by nitrogen balance. 
From the practical point ot view, in the control of plant 
diseases, it matter^ not whether a parasite be regarded as a 
cause of disease or merely a contributory factor. It is only 
possible at the present stage of civilisation to control climate 
by (lioosing suitable planting seasons and latitudes, and no 
one has as yet evolved methods of cultivation which will 
immunise crops against all diseases. F^ntil such time as crops 
are raised on ideally balanced culture media under conditions 
of controlled temperature and humidity, the necessity for 
plant sanitation and the removal of plant parasites will 
remain. 

Th e really great advance that has been made in recent 
years in the study of plant diseases is the discovery of the 
nature of viruses. There seems to be no doubt now that 
viruses are of the nature of proteins whirdi can be isolated 
from juice extracts of plants in the form of crystals. To 
tobacco goes the honour of first revealing this secret to 
mankind. 

Workers in America and Europe have purified the crystals 
ot tobacco mosaic, stored them in bottles for many months and 
then reproduced the disease in healthy tobacco plants by 
inoculating them with a solution of the crystals in water. 
Where viruses differ from the substances normally regarded 
as proteins is in their ability to multiply in living tissue. 
This suggests some form of life, and this recent discovery has 
given a tremendous impetus to research on viruses, particu- 
larly in regard to their molecular structure. For it appears 
that viruses may be built up or broken down in the same way 
as other substances in a })lant or animal, vrhich may account 
for the appearance of numerous strains of a virus having 
different powers of reaction, and may also account for the 
apparent production de novo of new viruses. 



50 


THE BHODESIA AGRICULTURAL JOURNAL. 


There are a great many problems regarding viruses still 
awaiting solution such as why some can be transmitted from 
plant to plant by juice inoculation, whilst others can only 
be transferred by means of a specific insect. Thus mosaic is 
highly infectious by contac t whilst leaf curl depends on white- 
flies for its dissemination. 

It will therefore be seen that the nature of plant diseases 
is being brought under the searchlight of modern enquiry, 
and it is hoped that continued research will produce vastly 
improved methods of disease control in the not too far distant 
future. Until that time ariives commonsense hygiene and 
field sanitation must continue to play a most important part 
in the production of crops. 

PLANT SANITATION AND CARE OF SEED-BEDS. 

The importance of paying particular attention to the 
raising of disease-free plants in the seed-beds has been 
stressed on many occasions in the past. The same injunction 
is of equal importance to-day. A big step is made towards 
the production ot *\ first class crop, if healthy, vigorous 
seedlings are used for planting. The successful growing of 
clean toba(*co depends very largely on keeping the plants 
growing ahead of disease, so that reaping commences before 
any serious inroads have been made. Provided that the lands 
are uncontaminated, clean seedlings ensure a healthy stand 
of well grown plants being established before air-borne 
diseases such as frog-eye and brown spot find their way to the 
crop. If, however, seedlings aftec ted by frog-eye, angular 
spot or wildfire are used, there is always the danger of an 
epidemic occurring under conditions favourable to the 
diseases. In fact, raising a paying crop from diseased 
seedlings is always a gamble, and is a source of (‘ontinual 
anxiety, if not always financial loss, to the grower. 

Preparation of Seed-beds. 

The necessity for the selection of a well-drained site is 
referred to under diseases such as ‘‘damping-off*’ and black 
stem rot, but it is unwise to choose soil which has not a good 
waterholding capacity in order to ensure good drainage. It 
is found that certain types of soil bordering on vleis are 
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sometimes utilised for seed-beds. These soils have usually 
been subjected to considerable erosion and are deficient in 
humus and organic matter generally. They do not retain 
moisture at all well, so that it is often necessary to water 
them almost continually in order to prevent the seedlings from 
wilting. Plants grown under these conditions are pale or 
yellowish in colour and very susceptible to frog-eye. 

Sandy soils deficient in humus are also reported in 
America(®) to accentuate chemical poisoning in tobacco, and 
cases of chlorine toxicity have been encountered in Rhodesia 
in seed-beds of this type although the chlorine content of 
the soil was only about fifty per cent, above normal. 

Seed-bed Sterilisation. 

Although it is realised that seed-bed sterilisation is a 
laborious operation, jei the necessity for eradicating certain 
plant ])athogeiis remains. vSoil sterilisation is aimed at 
killing the fungi which cause ‘ ^damping-off, black stem rot 
and vso on, as well as the more serious root nematode. 

It is held by some growers that the application of organic 
irianure, preferably in the form of compost, to seed-beds will 
immunise the plants against all ills. This theory results from 
a confusion of ideas and from false analogy with diseases of 
animals and man. (Certain plant diseases such as frog-eye, 
brown s])ot, angular s])ot and wildfire are regarded as 
symploms of malnulrilion and it is thought that they are 
brought about by an exe(‘ssive use of artificial fertilisers. The 
fact lhat these diseases are caused by parasitic organisms is 
unfortunately overlooked, and although plants raised on a 
balanced nutrition are, generally speaking, more resistant to 
diseases than those of lesser stamina, the mere subvstitution of 
manure for other forms of fertiliser does not confer complete 
immunity. 

If seed-beds are used continuously or inalternafe seasons, 
the possibility of infection being present when beds are sown 
is high, unless some precautions are taken. This particularly 
applies to those diseavses already mcmtioned which come from 
the soil and are caused by normal soil-inhabiting organisms. 
It is because experienc*e has shown that considerable trouble 
may arise from this source that soil sterilisation is advocated. 
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Various inetliods are employed in different parts of the 
world, but some form of heat is found to be the most 
efficacious. Steaming is the most satisfactory under certain 
conditions, for if done efficiently not onty are the plant 
parasitic organisms destroyed but the fertility of the soil is 
increased. 

In Rhodesia, steam heat has not been adopted, but the 
open fire method is in common use and when employed by 
experienced groweis is found to give very satisfactory results. 
Fertility of the soil is not lost provided that over-burning does 
not take place. After sterilisation, manure in the foim of 
well lotted (ompost is safe to add to the beds, if it is known 
that the compost does not contain tobacco refuse. Although, 
theoretically, parasitic fungi should be killed by the heat of 
composting, it is knoun that some plant pathogens do 
survive. The probable explanation of this fact is tliat small 
pieces of infected plant debris never reac^h the interior of the 
heaps OT pits and are not subjected to lethal temperatures. 
Very minute particles of plant tissue (‘ontaining an active 
2 >arasite aie all that are required to start up a disease. 

The manure should be dug well in and the beds levelled 
off leaving the 8urfac‘e somewhat rough in order to prevent 
seeds being washed together during watering. If beds are 
left smooth, and especially if the soil is deficient in organic 
matter so that the surfac'e is composed largely of sand 
particles, considerable losses of seedlings may be experienced 
at the time of germination. A common complaint is that 
when the seed coat splits, the minute root pushes up into the 
air, shrivels and dies. This is caused by its inability to push 
downwards owing to the jmesence of a hard surface due to 
excess of sand and deficiency of soft humus into which it can 
penetrate. 

When this trouble is experienced, if taken in time, the 
plants may be saved by applying to the beds a thick suspension 
of antheap soil in water. If immediate action is not taken 
when the seedlings commence to die, the bed may be lost and 
have to be re-sown. 

Other methods of sterilisation against ^'damping-off’’ 
fungi have proved succ essful w^here heat sterilisation has not 
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been employed, but the use of chemicals as a substitute for 
heat is a retrograde step and is not recommended. In cases 
ot emergency when plants are dying in large numbers, it is 
found that applying dry Bordeaux powder to affected patches 
checks the disease. As a preventive form of sterilisation if 
“damping-off’’ is expected to occur, the beds may be watered 
every four or five days with Cheshunt Compound, which is 
prepared in the following manner: — 

Take 2 ozs. copper sulphate (bluestone), 

11 ozs. ammonium carbonate. 

Grind each separately — especially the ammonium carbo- 
nate — to a fine powder and mix intimately. Plac e the mixture 
in an air-tight glass or earthenware container for at least 24 
hours, when it will take on a deep royal blue colour. 

Weigh out 2 ozs. and dissolve in a little hot water. Bring 
up to 4 gallons (1 petrol tin) with (‘old winter. 

This solution may be watered on to very young seedlings 
without risk or damage and can be used at double strength 
on less delicate plants. 

Difficulty may be experienced in crushing the ammonium 
carbonate, wdiich is usually bought in hard lumps. A satisfac- 
tory powuler can, however, be obtained by the use of a 
prospectoi’b })estle and mortar. 

Seed Treatment. 

Since the publication of the Departmental handbook^ 
silver nitrate has superceded corrosive sublimate as a disin- 
fectant for tobacco seed. The sterilisation of seed has become 
almost univc^rsally adopted by growers in the past few years 
and the benefit to be derived can be assessed by the compara- 
tively rare appearance of either wildfire or angular spot in 
seed-beds. 

Direction!^ for Use. — 17| grains of silver nitrate should be 
dissolved in two pints of clean, cold rain \vater or divstilled 
water, or tablets may be obtained which, when dissolved in a 
pint of water, give the required dilution, namely, 1 in 1,000. 

The seed to be treated should be tied loosely in a piece 
of muslin and soaked in this solution for 15 minutes, with 
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frequent agitation. The seed and muslin should then be 
removed, drained and wa^shed well in clean running water for 
several minutes or in five or six changes of water. 

The seed should then be spread out in a suitable receptacle 
and dried rapidly in the sun, with occasional stirring. It is 
advisable to place the seed u hilst drying in a place sheltered 
from the wind owing to the case with whi(‘h a sharp gust can 
scatter it. 

When Ihoroughly dry the seed should be poured into 
clean calico bags and stored away from any tobacco refuse, 
such as is found in grading and bulking sheds. 

The drying can be obviated by treating the seed and 
then sowing by the watei-can method alter it has been 
thoroughly rinsed. The treatment should not be done dowui 
at the seed-beds owing to the danger ol unii'eated seeds being 
dropped and producing infected plants whitdi w^ould soon 
spread disease through all the beds. 

Spraying. 

Many changes have taken place during the last few^ years 
in the methods and materials used for spraying seed-beds, so 
that some modifications of the recommendations made in the 
Departmental handbook are necessaiv. 

Tw^o kinds of copper spray are usually employed, 
Bordeaux mixture and colloidal (opper. Several makes of 
proprietary Bordeaux mixtures are obtainable locally, but 
the best results have been given in trials by the brands in 
w^hich the copper sulphate (bluestone) and lime are pa(*ked in 
se])arate air-tight cartons. When freshly made these are as 
effic ient as home-made Bordeaux, but nearly twice as costly. 

Used at the 4-4-50 concent i at ion, one gallon of the spray 
fluid per 25 yard bed is found to give protection against frog- 
eye, angular spot and wildfire. 

Colloidal copper has recently be(‘ome popular largely 
owdng to the facility with which the spray fluid can be 
prepared. Used at a concentration of 6 lb. per 100 gallons 
of water (1 whisky bottle to 40 gallons water) plus a good 
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Spreader, it lias been found to prevent infection of beds by 
the same three diseases(®). 

For those growers who wish to economise on their 
spraying costs, the following method of malviiig Bordeaux at 
home is given. 

The equipment required is: — 

(1) Two torty or fiity gallon drums. If made of iron, 
they must be painted inside with a bitumen com- 
pound to prevent deposition of copper on the iron. 

(2) A piece of liessian and a long stick to go across one 
of the drums. 

(3) Some doubled cheese cloth to strain the spray fluid. 

(4) A tin or similar container in ivhicdi to slake the lime. 

The most important part about making Bordeaux mixture 
is that first quality, freshly burnt lime only must be used. 
This can be obtained in ^aiious ways, but not by ordering a 
sack from a dealer, because by the time the sack reaches the 
farm, if it has not completely disintegrated beforehand, all 
the lime vmll have slaked and no uiislaked lumps will be 
found. 

It is possible to ])ur(*ha8e s])ecially selected lumps of 
burnt lime from some dealers at a cost slightly in excess of 
the normal pri(‘e. These should be put into an air-tight 
drum, despatched to the farm and kept until required for use. 

To prepare the spray, 25 gallons of water should be 
poured into one of the drums; 4 lb. of crushed bluestone 
(copper vsulphate) crystals should then be tied in a piece of 
hessian and suspended from a stick placed across the top of 
the drum, so that the bag is just immersed in the water. 

Four pounds of un ‘flaked lumps of lime should be placed 
in a petrol tin and sprinkled wdth w\ater until the lumps 
commence to crack and a good heat is geTierated. Water 
should be continued to be added in small quantities so as to 
Iceep the reaction progressing rapidly, but care must be taken 
not to add so much water that boiling ceases and the lime 
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becomes wet. If properly prepared the finished product should 
be a fine dry, white powder free from lumps. The operation 
is very sim])le and takes only a short time. 

The lime should then be added to 25 gallons of water in 
the second drum, the suspension being stirred well. A sack 
should then be placed over the top of the drum to exclude air^ 
and the lime water left, with occasional stirring, for an hour 
(or whilst breakfast is being taken). 

Immediately before spraying commences the bluestone 
and lime solutions should be mixed by slowly pouring the 
lime water, through a doubled piece of cheese cloth, into the 
bluestone, stirring all the time. 

Spreader (according to manufacturer's directions) should 
be mixed to a paste with a little water and added to the 
Bordeaux mixture, which is then ready for use. 

In view of the utility of knapsack spray pumps and their 
suitability for use in the field, it is recommended that these 
machines be used on seed-beds. They should be worked at a 
good steady pressure and the nozzle held at least tw o feet above 
the plants. Provided a nozzle giving a fine mist-like spray 
is used, excellent cover of the foliage will be obtained in this 
way and at the same time a minimum amount of spray fluid 
used. 

Many growers still prefei to use a bucket jmmp for seed- 
bed spraying. In order to facilitate the work, the pump is 
equipped with from 20 to feet of ^ imh hose, so that two 
adjacent beds can be vsprayed without the necessity of 
constantly moving the bucket. 

Nozzles of the whorl type are in general use now, but a 
few^ growers persist in the use of the old-fashioned tap type, 
which goes under the misnomer of ^‘Bordeaux Nozzle." It 
is an efficient implement for washing motor cars, but of little 
good for use on tobacco seed-beds. 

Various modifications of the spray fluid are in common 
use, reference to one of which has been made in tbe section 
dealing with rosette disease. As a general spray, Bordeaux 
should be used in conjunction with arsenate of lead at a 
strength of 1| lb. of powder to 50 gallons spray, in order to 
eliminate stem borer and control cutworm. 
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Spraying slionld be done onee every live days so that all 
newly unfolded leaves may be protected. This usually involves 
live sprayings per bed. The final spraying should be given the 
night before transplanting, if this can be judged, or, alter- 
natively, the plants should receive a good covering 
immediately before they are pulled. 

If spraying is done conscientiously and regularly from 
the time the first leaves of the seedlings are the size of a 
shilling, until they are put out in the lands (not omitting to 
spray whilst hardening off), it is a simple matter to plant a 
land with 100 per cent, healthy plants. 

Field Spraying. 

An innovation which gains more popularity each season 
is spraying in the field. This has been dealt with from time 
to time in the Rhodesia Agricultural Journal , but no regular 
type of equipment or standard procedure has as yet been 
adopted. The greatest success has so far been obtained by the 
use of Bordeaux mixture applied by means of knapsack 
pumps (PI. 9, fig. 2()). 

It must be stressed (hat field spraying was originalls 
recommended in the Depaitmental handbook for the contiol 
ot angular spot alone, and was not put forward as a control 
measure foi other diseases, particularly frog-eye. It has, 
how^ever, been found that both wildfire and browui {Alternana) 
spot can be controlled l)y the use of fungicides in the lands, 
but spraying must be combined with priming and carried out 
wholeheartedly if success is to be attained. 

Equipment . — For wet spraying, knapsack pumps are 
recommended. If fitted wdth fine nozzles they are found to be 
very economical, and the freedom of movement given to the 
boys allow\s them to apply a good covering of fungicide to 
the plants without waste of time. Furthermore, the pumps 
can be used for spraying seed-beds. 

Wheeled equipment has been used by a number of 
growers and has been found to be fairly satisfactory, but 
difficulty is usually experienced in devising a suitable cart 
with only a 3 foot track (the width between the row^s of 
tobacco) which is not top-heavy when loaded with a druai of 
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spray fluid. If a wider track (say 6 feet to span two rows) is 
employed, it is found that the wheels ride up on the ridges 
and damage several plants before they return to the furrows. 
However, some growers are using wlieeled e(juipinent fitted 
with six nozzles and leads, each of which is operated by a boy 
following the cart. Thus six rows at a time are sprayed. 

It is suggested that every tobacco grower should be in 
possession of an emergency spraying outfit consisting of one 
knapsack pump to 20 acres of tobacco and a supply of either 
Bordeaux mixture or colloidal copper in air-iight containers. 

Method of Procedure , — If a sudden outbreak should occur 
of wildfire, angular spot or brown (Alternaria) spot, a survey 
should at once be made of the whole crop and the infected 
area demarcated. All spotted leaves should he removed from 
infected j)lants, placed in sacks, taken from the field, and 
destroyed. Where infection is severe on young plants, the 
leaves should be stripped off to the bud. 

The stripped plants should then be sprayed from fine 
nozzles, held about 2 feet above the plants, with Bordeaux 
mixture 4-4-50 or colloidal copper 5 lbs. to 100 gallons, and 
spraying should be continued every day until the disease 
ceases to reappear. At the same time fresliy infected leases 
should be primed off and tarried from the lands to be 
destroyed. 

Spraying of large plants is not recommended owung to 
the danger of the fungicide adhering to the mature leaves 
when reaped. Experience has showm that if field s])raying 
and drastic priming arc carried out sufficiently early, elaborate 
control measures are seldom necessary in the later stages of 
the crop. 

With knapsack puinps it has been found that 4 boys 
working continuouvsly, or between showers, can spray 
thoroughly 10 acres a day, using only about 10 gallons of 
spray per acre, and at this rate large areas can be treated 
before the disease has a chance to develop on newly formed 
leaves. If, therefore, as in the case of wildfire, fresh infection 
occurs after the first spraying, a second can be given before 
any serious damage is done. 
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Numerous reports liave been received of the complete 
elimination of angular spot from heavily infected crops by 
stripping off leaves and spraying once. In the (^ase of wild- 
fire, successive sprayings have usually been found to be 
necessarj^ if continued wet weather is experienced. In such 
cases It is estimated that the cost of controlling an outbreak 
in 100 acres of tobacco is unlikely to exceed £30. 

Whether field spraying will be adopted as a routine 
practice similar to priming and topping remains to be seen, 
but there is no doubt as to its efficacy in reducing heavy losses 
from angular spot, wildfire and brown spot, if the work is 
carried through efficiently and wholelieartedly. 

Only pumps capable of working at a good pressure and 
noz/des of the wliorl ty])e should be employed. A uniform 
covering by the fungicide and ])enct ration into crevices is 
most important. What happens when coarse nozzles and low 
pressure pumps are used is shown in PI. 9 fig. 21. The spray 
settles on the leaves in drops, so that much of the leaf surface 
is left unprotected. 

It should be added, that it has not bc^en found to be 
necessary to spray the under sides of leaves. 

FTTNGTTS DISEASES CONFINED TO SEED-BEDS. 

Dampinci-off ” (Pythiuvj deharyamim Hesse, and P. 
nJtimiLin Trow). 

Both have hern isolated from seedlings. P. (hharyunum has globose 
?;porangia fiom 15 to 26 microns diameter and discliarges zoospores after 18 
to 24 hours in st(‘rile water. Oospores globose, smooth, 15 to 18 microns 
<liameter. Antheridia paragynoiis P. nltimum has similar sporangia, 14 
to 26 mici’ons diameter, but zoospore discluirge was not observed, germination 
being direct. Oospores smooth 16 to 18 microns. Antheridia paragynous. 

l)excrij>ti(W. — “l)aTnpiii}?-oft” i,s not of very frequent 
oeourrenee in Rliodesin, but luay appear iu any seed-beds. 
The first indications to the grower are usually eircular patches 
of dead and wilting plants, which later on shrivel up to form 
light coloured papery sheets of plant tissue as shown in PI. 1 
fig. 2. 

By the time these patches appear, the disease has pro- 
gressed far, the early symptoms being inconspicuous. 
“Damping-off” is caused by several soil-inhabiting fungi, one 
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of which, Rhizoctonia solani, has already been referred to in 
the Departmental handbook. Since 19dl two others, namely, 
Pythium debar yan urn and Pythmm ultimurn, have been found 
to produce the disease in Rhodesia. These fungi do not confine 
their attention to tobacco alone, but are well known to attack 
all manner of seedlings in most parts of the world. 

Early infection takes place in the stems at soil level. 
The fungi penetrate the outer skin to produce a depressed, soft 
brown spot. This spot extends vertically and laterally, so 
that before long the delicate tissues of the young stems are 
killed and the plants wilt and topple over. The fungi continue 
to grow in the stem and leaves of the seedlings reducing them 
to a slimy, shapeless mass upon the ground. As the decom- 
posing plants dry out they take on the appearance shown in 
PI. 1 fig. 2. 

They differ from the black “dam])ing-off^’ caused by the 
stem rot fungus, Pythhnn aphanidernmtum (PL 1 fig. 1) 
which is a more serious disease by virtue of its ability to cause 
considerable loss after transplanting. The two species of 
Pjjthivrn now under consideration are not known to affe(‘t 
plants in the field in Rhodesia. 

Conditions favouring the disease, — ‘‘Damping-oft*^’ as the 
name implies, is a disease associated with excessively wet 
conditions. When humidity is high and ventilation poor, 
“damping-off” fungi develop rapidly, so that sometimes 
during spells of very wet weather large patches or whole beds 
of plants may be killed in a day or two. 

Control , — Control measures should be aimed at reducing 
humidity as much as possible by watering Icvss frequently and, 
in the case of grass shade, raising the seed-bejd covering to 
allow of more generous aeration. If, as occasionally happens, 
persistent early rains are experienced before plants are ready 
to put oui, then it is advisable to treat infected patches and 
the soil surrounding them with dry Bordeaux powder sprinkled 
over the vsurface of the ground. FvSually the routine Bordeaux 
spray hohls “damping-off"’ in check, but where this is insuffi- 
cient, the dry powder will be found to yield successful results. 

It is very rarely necessary to treat the beds by the usual 
formalin method. 
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PARASITIC DISEASES IN THE FIELD. 

Fungous Diseases. 

Drown (Alternaria) Spot {AHernaria longipes (Ell. & Ev.) 
Tisd. & Wadk.). 

Conidiophores effused, araphigenous, geniculate, constricted at septa, 
basal cell swollen, more or less torulose above, 25 to 65 x 5 to 6 microns. 
Conidia on leaf, obclavate, 3 to 7 septate, 35 to 50 (90) x 8 to 15 microns, 
with a distinct beak 6 to 46 micions long, borne in short chains. (Conidial 
length exceeding 50 microns due to excessive length of beak.) In culture, 
conidia obovate 2 to 5 septate, 12 to 35 x 8 to 16 microns, with short beak 
3 to 9 microns long, borne in long chains. 

This disease, which is known in Bhodesia as Alteriiaria 
and in America as brown spot, was only mentioned in a 
(‘iirsory manner in the Departmental handbook. At the time 
of issue of the publication only one authentic record of the 
disease had been received and the fungUvS was referred to 
A. t abaci na (Ell. & Ev.) Hori. Since 1931 brown spot has 
spread throughout ihe Colony, despite all efforts to keep it in 
check, but still appears in its most severe form on the red soils 
of districts of the middle veld. 

In recent years severe epidemics have occurred in the 
Banket, Sinoia, Glendale and northern Jjomagundi areas. 


Jri ihe appendix of tlie Departmental liandbook consideration was 
given to species of AlterJiana reported fiom tobacco. Two species were 
recorded from Rhodesia, namely, J. longipes (Ell. & Ev.) Mason and 
A. tahunna (Ell. & Ev.) Hon. Independently and concurrently, other 
workers had been studying Alternana sp. from tobacco, and coinci- 
dentally with the pubiication of the Departmental handbook there 
appeared two papers by Tisdale and Wadkins('*‘) and Oulyas('^) 
lespectively on ^4. longipes and A. inbacuia. 

There is no doubt now that the fungi dealt with by Tisdale and 
Wadkins, and Gulyas, are identical with that which attacks tobacco 
in Rhodesia. Tisdale and Wadkins have shown that their fungus and 
type material correspond closely to those desciibed by Ellis and 
Everhart for A. longipes and have therefore recommended the use of 
this name for the fungus causing brown spot. A comparison of disease 
symptoms and the spores tiom leaves and cultures shown in my fig. 36 
of the Departmental handbook, with those given by Tisdale and Wadkins 
in fig. 4 leaves no doubt in my mind as to the identity of the organisms, 
so that I have decided to adopt the binomial A. longipes (Ell. & Ev.), 
Tisd. & Wadk. for the Rhodesian brown spot fungus. 

.4. longipes (Ell. & Ev ) Mason, described as causing Early Blight 
on tobacco has not been encountered again by me. There is little doubt 
that it is a strain of A. solaniy or at least a member of the A. solani 
group, so that it would appear to be desirable to use the latter binomial 
for the fungus, and I propose to drop the name A. longipes (Ell. & Ev.) 
Mason. 



62 


THE RHODESIA AGRICUX.TURAL JOURNAL. 


Description . — The tlisease appears first on the lower 
leaves as small, (ircular, dark brown spots on good bodied 
leaf, but may be quite light in eolour on very bright, thin leaf. 
The spots enlarge to al)out a quarter of an inch in diameter 
whilst retaining their (drcular shape, and may then be 
surrounded by a narrow border of bright yellow tissue, 
especially if the affected leaf is of a deep green colour. (See 
frontispiece.) 

Later the spots may enlarge to an irregular shape or may 
retain their circular form. At this stage there generally 
appear concentric rings, or zonations, in the dead tissue and 
a broad ring of bright yellow round the spot. Under 
favourable conditions these large spots may coalesce to reduce 
the whole leaf to shreds and the disease spreads to the to]) of 
the plant, so that an uncontrolled epidemic may destroy two- 
thirds or more of an entire crop. 

On very light leaf the disease usually takes the form of 
circular spots, not more than a quarter of an inch across. 
These are medium brown with lighter centres, which may 
eventually become almost wdiite so that they closely resemble 
the lesions of frog-eye. 

The diseases (*an, how'ever, be distinguished by the 
presence ot numerourt minute dark brown or black vSpots on the 
stems, midribs, tiower stalks and capsules of plants affected 
by AJteniaria. They are illustiated in P]. 3 figs 6 and 7. 

When the leaf s])ots have reaidied a prominent size, it they 
are examined closely, they vill be seen to posscvss in their 
centres a (-overing ot very dark brown, almost black powder. 
With the aid of a handlens this powdery substance is seen to 
be a collection of felt -like hairs covered with a dark, dusty 
mass of spores. When these are enlarged just over 400 times, 
they appear under the miscro8(‘ope as shown in PI. 3 fig, 8. 

When considering control measures, it wdll be w^ell to bear 
in mind that any one of these spores is capable of starting uj) 
the disease on a clean plant. There may be present betw^een 
six and seven thousand spores to the square inch on the average 
leaf spot. 
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lirown spot tjaii also be destructive in the barns. In the 
early stages of curing the fungus in the leaf spots becomes 
active, extending into the previously undamaged tissues, where 
it causes a brown discoloration somewhat lighter in colour 
than the original lesion. Thus a field spot no more than a 
quarter of an inch in diameter may be enlarged to as much 
as an inch across. In addition, new spots may be produced 
by spores which germinate on clean areas and invade the cells 
of the leaf, in a manner similar to that adopted by the frog-eye 
fungus. The spots thus formed, however, are brown in colour 
and not black as in the case of the latter disease. 

Conditions favouring the disease . — The most obvious con- 
dition which favours the disease in Rhodesia is high 
atmosj)heric humidity with frequent rains. Temperature is 
also an important factor as shown by Tisdale and Wadkin8(^‘^) 
in America. Relatively high tein])erature8, above 80" F., 
produce the disease in its severest form, whilst temperatures 
below 75" F. tend to prevent the disease becoming epidemic. 
These facts explain why browTi sj)ot develops niore readily on 
crops growTi in the low't*r lying areas than in those at high 
altitudes. 

It huvS also been found in Rhodesia that heavw-bodied leaf 
is more susceptible than bright, and the most severe epidemics 
have occurred on the red soils of Lomagundi and (ilendale. 
Experimental inoculations of fire-cured (Western) tobacco 
grown on red soil at Salisbury, have also produced very severe 
infection, wdiereas the same eulture of the fungus sprayed on 
to the flxie-cured Orinoc(» White Stem variety growing in sandy 
loam in the same experimental layout caused the disease to 
appear in mild form. Identical results were obtained Avith a 
culture of A. longipes obtained from Nyasalaud. 

Control . — Field experience bus shoAAu that satisfactory 
control dejumds on doing eveiything possible to prevent spore 
production by the fungus whilst the |)lant is still actively 
growing. If the disease becomes widespread before topping 
takes pla<‘e, there is every chance of a severe epidemic 
0(‘cuiTing. Likewise, if spots are allowTul to become numerous 
on the lower leaves, it is certain that the disease w ill spread 
rapidly up the plants and do much damage before leaping 
commences. 
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Two methods of control are now in operation, namely, 
siiitable priming, and field spraying or dusting. 

Priming must commence as soon as the disease makes its 
appearance. It is of utmost importance that spotted leaves 
he removed before AUcrnarin spores are produced in 
abundance. A sharp lookout should be kept for the first 
appearance of the disease and as far as possible every infected 
leaf removed from the land. These leaves should be destroyed 
by burying and not thrown into the bush, as sometimes 
happens. 

In conj unci ion with priming, it is found io be necessary 
in some districts to protect the clean leaf hy some timgicide. 
Poppei-liine dust has been employed huccesstully by some 
glowers, whilst others prefer io use Jiordeuux mixture. What- 
ever choice is made, the spray or dust must be applied whilst 
the plants aie still young, and, it conditions are very 
favourable to the spread ot ihe disease, successive applications 
must he given. The point to lemember is that whatever torm 
of control is practised, it is essential that the work be done 
wholehearterdly. Brown spot can be, and is being, controlled 
each season by growers who have learnt by dire experience the 
importance of early diagnosis and rapid action. In fact, 
priming and destroying the first infected leaves together with 
wet or dry 8])raying in the field has become a successful routine 
practice with growers in certain districts. 

There are other phases of the disease which need to be 
considered. It has been mentioned earlier that stalks 
and seed pods as well as leaves may be affected. The 
fungus attacks the former producing small, round or 
elongated, very dark brown, depressed spots. At the end of 
the season, after reaping is finished, the spots may be present 
in very large quanlities. If stalks thus affected are allowed 
to remain lying about on the ground or in heaps at the edges 
of lands, the fungus is enabled to hibernate in the dried-out, 
infected tissues. As soon as rain falls, the fungus becomes 
active and spores are produced in abundance on the surface of 
the spots, constituting a dangerous source of primary infection 
for the new crop. 
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It is, therefore, most necessary t^at all old stalks and 
primings be destroyed as soon as possible after reaping is 
completed. If the crop residue is ploughed in, care must be 
taken to see that all stalks are turned under, or, if utilised 
for making (^ompost, it is vitally necessary that the tissues are 
decayed right away before the compost is spread out on the 
farm. It is not yet certain that Alternana is entirely killed 
in three months' composting. 

Gulya8(^') has leported that brown spot is a seed-borne 
disease in Rumania. That seed capsules are attacked has also 
been shown in Rhodesia. But under local conditions w^here 
all seed heads are bagged early in the season whilst the plants 
are still in flowei, the possibilities of infection are almost 
negligible. In any case, if seed treatment is practised, there 
does not appear to be any reasonable possibility of the disease 
being transmitted by this means. In support of this opinion 
is the fact that Alterrwrw has not as yef been recorded from 
i^eed-beds in Rhodesia. 


To the continued in the February issue, when the follow- 
ing will be dealt with: — 

Mildew or White Mould, Frog Eye, Brown Stem Rot, 
Black Stem Roi, Mosaic, Rosette, Leaf Curl, Nutritional 
Disease, Diseases of Curing and References. 

Reprints of the complete supplement will be available 
from the Department of Agriculture, price Is., as from the 
middle of January. 
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Rhodesia Weather Bureau. 

NOVEMBER, 1938. 


Pressure. —Mean barometri(; pressure was slightly above 
normal. 

Temperature. — Mean teujperatures were mostly about 
normal, but some stations in the south were below by reason 
of lower maximum temperatures than usual. 

Kainfall and Weather.- The rains during the month were 
luostl}^ of the s(‘attered thunderstorm type. Hence a large 
number of stations received little rain while a few were well 
above the average. 

A notable occurrence was the onslaught of Tolar air about 
the middle of the month, producing an unusual (*old spell. It 
also interrupted the supply of Jiioist air which might other- 
wise have given rise to good rains. 


PRECIPITATION. 


Station 

Incfies 

Normal. 

No of Days. 

Beitbridge 

0.82 

2.06 

4 

Bindura 

1.71 

3.21 

8 

Bulawayo 

3.78 

3.23 

10 

Chipinga 

2.54 

4.33 

11 

Enkeldoorn 

4.24 

3.55 

10 

Fort Victoria 

1.50 

2.86 

9 

Gwaai Siding 

1.91 

2.79 

5 

Gwanda 

2.73 

2.37 

8 

Gwelo 

6.57 

3.70 

14 

Hartley 

3.11 

3.7G 

11 

Inyanga 

3.16 

3.92 

12 

Marandellas 

4.17 

4,09 

8 

Miami 

1.12 

3.25 

8 

Mount Darwin 

0.74 

3.34 

f) 
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Southern Rhodesia Veterinary 
Report. 


OCTOBER, 1938. 


DISEASES. 

Anihrax was diagnosed on Kolvingrove farm, Victoria 
district. IMortaliiy: Two liead of <*attle. 

TUBERCrLlX TEST. 

Two bulls were tested upon importation with negative 
results. 


MALLEIN TEST. 

Fifty-two horses, 10 mules and 20 donkeys were tested 
during the month. No reactions. 

IMPORTATIONS. 

From United Kingdom. — Bulls 2, horses 1. 

From Union of South Afri(*a. — Horses 51, mules 10, 
donkeys 4, sheep 1,342, goats 1, pigs 5. 

From Bechuaiialand Protectorate.— Sheep G07. 

EXPORTATIONS. 

To Union of SouUi Africa. — Oxen 593, cows 11. 

To Northern Rhodesia. — Oxen 3G, horses 1, donkeys IG, 
pigs 1. 

To Portuguese East Africa. — Oxen 14. 

EXPORTATTONS—MISCELLANKOUS. 

To United Kingdom. — Chilled beef quarters, 5,762; 
frozen boned beef quarters, 1,804; kidneys, 2,785 lbs.; 
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tongues, 7,048 lbs.; livers, 6,458 lbs.; hearts, 1,774 lbs.; tails,. 
1,300 lbs,; shirts, 1,941 lbs. 

To Northern Ehodesia. — Beef ear(*ases, 335f lbs. ; mutton 
carcases, 10; pig carcases, 9; veal carcases, 13. 

To Belgian Congo. — Beef carcases, 61 veal carcases, 36. 

^feat Projects. — From Liebig^ s Factory, 

To Union of South Africa. — Corned beef, 152,726 lbs.; 
beef fat, 24,000 lbs. ; tongues, 5,940 lbs. 

To United Kingdom. — Meat extnict, 21,444 lbs.; beef 
powder, 80,003 11 )r. 

To Bechuanalaud Protectorate. — Corned beef, 180 lbs. 

To Northern Rhodesia. — Meat meal, 2,000 lbs. 

To Portuguese East Africa. — Beef fat, 500 lbs. 

B. L. King, 

Acting Chief Veterinary Surgeon.. 
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SOUTHERN RHODESIA. 

Locust Invasion, 1932-38. 

Monthly Report No. 72. November, 1938. 


Flying swarms of the Red Locust {Nomadacris sefteTiir- 
fmciata, Serv.) were reported during the mouth from nineteen 
districts in the Colony as follows : — 

Mashonaland, — Bikita , Charter, Chilimanzi , Darwin„ 
Hartley, Makoni, Marandellas, Mtoko, Mazoe, Melsetter, 
Victoria and TImtali. 

Mataheleland, — Belingwe, Bululima-Mangwe, Bulawayo, 
Chibi, Insiza and Nyamandhlovu. 

A number of swarms have flown south trom Matabeleland 
into the Northern Transvaal and Bechiianaland. Some of the 
swarms are assuming the mating colouration (turning 
yellowish) and the ovaries are developing. Two unconfirmed 
reports were received at the end of the month that egg-laying 
had taken plac e, though it is considered that egg-laying will 
not become general for another two or three weeks. 

Locust birds, storks and kites have been following many 
of the swarms. 

Some damage to gum jilantations, wheat, early maize ^ 
vegetable gardens and grazing has occurred. 

few reports have been received and many of the 
swarms are vsmall, the coming hopper outbreak may be similar 
to last year’s, f.e., on a fairly small scale. 

J. K. Chohley, 
Acting Chief Entomologist. 
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Departmental Bulletins. 


The following Bulletins are available for distribution at 3d. per copy. 
Appiloatiofi should be made to the Editor, Department of Agrloutture, 
Salisbury, and remittances must accompany orders. 


N.B. — The date the article appeared in the Journal is indicated in abbre- 
viated form before the number, e.g., 8/22, No. 429, means that Bulletin 
429 appeared in the Journal for August, 1922. 


AGRICULTURE AND CROPS. 

7/25. No. 545. Artificial or Synthetic Farmyard Manure, by H. G. 

Mundy, Dip.Agnc., F.L.S. 

3/27. No. 630. The Storage of Seed Potatoes, by H. C. Arnold. 

5/27. No. 643. Noxious Weeds in Southern Khodesia, by F. Eyles, 

Botanist, 

12/27. No. 663. The Use of Fertilisers and Manures in Southern Ilho- 
desia, by A. D. Husband, A.I.C., Chief Chemist. 

2/28. No, 672. Hay-making in Rhodesia, by H. G. Mundy, Dip.Agnc., 
F.L.S. 

2/28. No. 674. Top Dressing of Maize against Stalk Borer, by H C. 

Arnold. 

3/28. No. 681. The Sunflower (Helianthus Annuus) (Revised), by S. D. 
Timson, M.C,, Dip Agric. 

6/28. No. 696. The Castor Oil Plant (Ricinus spp.), by S. D. Timson, 
M.C., Dip.Agnc. 

U/28. No. 705. Suggested Cropping Programmes for Farms on the Sand 
Veld, by D. E. McLoughlm, Assistant Agriculturist. 
10/28. No. 710. Monthly Reminders for the Farming Year, by the 
Division of the Chief Agriculturist, 

3/29. No. 727. Farmyard Manure, by A. P. Taylor, M.A., B.Sc., Agri- 
cultural Chemist. 

3/29. No. 732. Two Common Diseases of Potato Tubers in Rhodesia, by 
J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T A. 

7/29. No. 743. Sunn Hemp, by S. D. Timson, M.C., Dip. Agric. 

9/29. No. 751. The Sweet Potato, by S. D. Timson, M.C., Dip. Agric. 
(Wye). 

10/29. No. 768. Instructions for Taking Soil Samples. Issued by the 
Division of Chemistry!^ 

1/30. No. 768. The Ground Nut (Arachis hypogaea), by S. D. Timson, 
M.C., Dip. Agric. (Wye). 

3/30. No. 776. Regulations Governing the Export of Maize and Maize 
Meal through the Port of Beira, 

11/30. No 797. Green Manuring: An Essential Practice in Rhodesian 
Farming, by H. G. Mundy, Dip. Agric. (Wye), F.L.S., 
Chief Agriculturist. 

1/31. No. 802. Witch Weed, by S. D. Timson, M.C., Inter.B.Sc. 

(Agric.) London,, Dip. Agric (Wye), Assistant Agricul- 
turist. 
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3/31. No. 816. New Strains of Oats for Southern Rhodesia, by H. C. 

Arnold, Manager, Agricultural Experiment Station, 

, Salisbury. 

4/31. No 816. Preliminary List of the more Common Grasses of 
Southern Rhodesia, by Sydney M. Stent, Botanist for 
Pasture Research. 

5/31. No. 822. Re-stacking of Maize rejected for Export on account of 
Excessive Moisture. 

9/31. No. 826. Some Poisonous Plants of Southern Rhodesia, by Sydney 
M. Stent, Senior Botanist 

10/31. No. 831. Revised Notes on Cotton Growing in Southern Rhodesia, 
by G. S. Cameron. 

11/31. No. 836. The Potato, by S. D. Timson, M.C., Dip.Agnc. (Wye). 

12/31. No. 837. Veld Grass Silage: A Feature in Rhodesian Pasture 

Management, by H. G. Mundy, Dip.Agric. (Wye), 
F.L.S. , Chieb Division of Plant Industry. 

6/32. No. 855. Pigeon-hole Method of Stacking Alaize, by Division of 

Plant Industry. 

8/32. No. 859. 'l\venty-oric Year.s of Plant Introduction, by Major 
Mundy, Chief Division of Plant Industry. 

2/33. No 878. A.I.V. Silage: Memorandum prepared and circulated by 
Imperial Bureau of Animal Nutrition. 

11/34. No. 936- Witchweed, by S. D. Timson, M.C. Dip.Agric. (Wye), 
Assistant Agriculturist. 

10/35. No. 970. Rhodes Grass for the Southern Rhodesian Tobacco 

Grower, by African Explosives and Industries, Ltd, 

11/35. No, 972. Notes on W^itchweed, by S. D. Timson, M.C-, Dip.Agric. 
(W^ve), Assistant Agriculturist. 

6/36. No. 992. Annual Report of the Agriculturist for the year 1935, 
by D. E. McLoughlin, Agriculturist. 

7/36. No. 994. Some Notes on Cotton Growing, by J. E. Peat, Senior 
Plant Breeder, Cotton Station. Gatooma. 

4 '37. No. 1022. Smut Diseases of Wheat in Southern Rhodesia, by G. M. 

Wickens, B.Sc. Agric., Ph.D., D.I.C., Plant Pathologist, 
Tobacco Research Station, Trelawney. 

10/37. No. 1046. Green Manuring: Two Important Factors Affecting 
Success, by S. D. Timson, M.C.. Assistant Agriculturist, 
and II. C. Arnold, Manager, The Agricultural Experi- 
ment Station. 

10/38. No, 1084. Inipioved I^astures, by S D. Timson, M.C., Assistant 
Agriculturist. 

REI^ORTS ON CROP EXF’ERIMENTS. 

7/27. No. 649. Annual Report of Experiments, 1925-26, Agricultural 
Experiment Station, Salisbury, by H. C. Arnold, 

Manager. 

4/28. No. 683. Annual Report of Experiments, 1926-27, Agricultural 
Experiment Station, Salisbury, by H. C. Arnold, 

Station Manager. 

7/29. No. 745. Salisbury Agricultural Experiment Station Annual 
Report, 1927-28, by H. C. Arnold. 

7/30. No. 789. Agricultural Experiment {Station, Salisbury. Annual 
Report of Experiments, 1928-29, by H. C. Arnold 

9/31. No. 830. Salisbury Agricultural Experiment Station, Annual 
Report, 1929-30, by H. C. Arnold, Manager 

10/32. No. ^4. Annual Report, 1930-31 : Agricultural Experiment 
Station, by H. C. Arnold, Station Manager. 
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6/33. No. 895. Salisbury Agricultural Experiment Station Annual 

Report, 1931-32, by II. C. Arnold, Manager. 

3/34. No. 914. Gwelo Municipal Demonstration Station: Final Report, 
1933, by S. D. Timson, M.C., Dip.Agric. (Wye)^ 
Assistant Agriculturist. 

9/35. No 965. Salisbury Agricultural Experiment Station Annua) 

Report, 1933-34, by H. C. Arnold, Manager. 


TOBACCO. 

8/26. No. 605. Flue-curing Tobacco Barns, Bulking and Grading Sheds,. 

by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

9/26. No, 615. The Culture of Virginia Tobacco in Southern Rhodesia : 
Field Management, by D. D. Brown. 

5/27. No. 641. The Handling, Grading and Baling of Cured Virginia 
Tobacco, by D. D. Brown. 

5/27, No. 644. Tobacco Baling Boxes, by B. O. Gundry, Irrigation 
Branch. 

9/27. No. 653. The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 
B.Sc. (Lotid.), A.I.C.T.A. (Trinidad) 

11/27. No 661. Plue-curing Tobacco Barns, 12 ft. x 12 ft. x 16 ft., by 
B. G. Gundry. 

1/28. No. 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S.^ 
Chief Entomologist. 

2/28. No. 671. Wildfire and Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A.I.C.T.A. 

12/28. No. 715. Turkish Tobacco Culture in Southern Rhodesia, by 
D. D. Brown, Chief Tobacco Expert, 

3/29, No. 728. Suggested Crop Rotations for Tobacco Growers, by 
D, D, Brown, Chief Tobacco Expert. 

4/29. No. 734. Common Faults in Curing Virginia Bright Tobacco, by 
D. D, Brown, Tobacco and Cotton Expert. 

8/29. No. 748. Frog Eye Disease of Tobacco, by J. C. F. Hopkins, B.Sc. 

(Bond.), A.I.C.T.A., Chief Botanist and Mycologist. 
9/29. No. 753. Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 

Hopkins, B.Sc. (Lond.), A.I.C.T.A., Chief Botanist 
and Mycologist. 

2/30. No. 771. Dark Fire-cured Tobacco: Field Operations, by D. D. 
Brown, Chief Tobacco Expert. 

3/30. No. 774. Dark Fire-cured Tobacco*. Harvesting and Curing, by 
D. D. Brown, Chief Tobacco Expert. 

6/30. No. 784. Field Control of Frenching in Tobacco, by J. C. F. 

Hopkins, B.Sc. (Lond.), A.I.C.T.A, Plant Pathologist. 
3/31, No. 812. Selection of Tobacco Seed Plants, by H. F, Ellis, M.Sc., 
B.S. (Agric.), Tobacco Adviser. 

11/31. No. 835. Tobacco Culture: Transplanting Operations, by D. D. 
Brown. 

3/32. No. 846. Leaf Curl in Tobacco, by Dr. H. H. Storey. 

3/33. No. 885. Tobacco Culture in Southern Rhodesia: The Harvesting 
and Curing of Virginia Tobacco, by D* D. Brown, 
Chief Tobacco Officer. 

8/36. No, 996. The ‘‘Gundry'* Tobacco Furnace, by B. G. Gundry, 
A.I.Mech.E. 
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12/36. No. 1009. 
4/37. No. 1025. 

6/37. No. 1026. 
a/37. No, 1039. 
3/38. No. 1054. 
5/38. No. 1063. 

5/38. No. 1070. 

6/38. No. 1072. 


Tobaoco Research on the Trelawney Station 1935-36 
Season. 

Report of the Tobacco Research Board, by Chas. K. 
Brain, M.A., D.Sc., Dimctor of Agriculture and 
Chairman of the Tobacco Research Board. 

Notes on Tobacco Root-Knot Nematode, by J, C. Collins, 
B.Sc., Biologist, Trelawney Tobacco Research Station. 

Some Tobacco Pests that can be serious, by M- C. Mossop, 
M.Sc., Entomologist, Department of Agriculture. 

Alkalinity of Tobacco Seed-bed Soils, by A. P. Taylor, 
M.A., B.Sc., Agricultural Chemist. 

A New and Serious Disease of Tobacco in Southern 
Rhodesia, by G. M. Wickens, Ph.D., D.LC., Plant 
Pathologist, Tobacco Research Station, Trelawney. 

A Witch weed on Tobacco Roots (Stri^a orohanchoidtBt 
Benth.), by Chas. K. Brain, M.A., D.Sc., Director of 
Agriculture. 

Report of the Tobacco Research Board for the year 
ending 31st December, 1937, by C-has. K. Brain, M.A., 
D.Sc., Director of Agriculture, and Chairman of the 
Tobacco Research Board. 


1/27. 

No 

624. 

1/31. 

No. 

801. 

10/32. 

No. 

863, 

12/32. 

No. 

871. 

4/33. 

No. 

887. 

9/33. 

No. 

903. 

12/33. 

No 

907. 

1/34. 

No 

909. 

2/34. 

No. 

912. 

4/34. 

No. 

916. 


LIVE STOCK. 

The Construction of Dipping Tanks for Cattle (Revised). 

Sheep Farming in the Melsetter District, by J. C. 
Kruger, Part-time Sheep Adviser in the Melsetter 
District. 

Piggeries, by B. G. Gundry, A I.Mech.E. 

Some General Observations on the Feeding of Dairy 
Cows on a Mixed Stock Farm, by Dr. A. E. Romyn, 
Senior Animal Husbandry Officer. 

The Type of Chiller Steer required for Export, by A. E. 
Romyn, Senior Animal Husbandry Officer. 

The Handling, Preparation and Chilling of Cattle for 
Export, by C. A. Murray, Lecturer in Animal 
Husbandry. 

The Blackhead Persian : Its Breeding and Management 
in Matabeleland, by C. A. Murray, M.Sc., Lecturer in 
in Animal Husbandry, Matopo Estate. 

Stall Fed Chillers for the Overseas Christmas Market, 
by C. A. Murray, M.Sc., Animal Husbandry Officer, 
Matopo School of Agriculture and Experiment Station, 
Rhodes Matopo Estate. 

Economical Winter Rations for Wintering Dairy Heifers, 
by C. A. Murray, M.Sc. (Agric), Lecturer in Animal 
Husbandry, Matopo School of Agriculture. 

Cowpea Hay in the Ration for Bacon Pigs, by C. A. 
Murray, M.Sc. (Agric.), Lecturer in Animal Hus- 
bandry, Matopo School of Agriculture and Experiment 
Station. 
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6/34. No. 924. Raising Dairy Calves on a Limited Amount of Whole 
Milk, by C. A. Murray, M.Sc., Agr., Animal Hus- 
bandry Officer, Matopo School of Agriculture and 
Experiment Station, Rhodes Matopo Estate. 

1/35. No. 943. Cattle Improvement and a Cattle Breeding Policy in 
Southern Rhodesia: A Review of the General Position 
Chiefly as regards Ranching Cattle, by Dr. A. E. 
Romyn, Chief Animal Husbandry Officer. 

1/35. No. 945. A Home-made Cow Stanchion, 'by Major R. R. 
Sharp, Whinburn, Redbank. 

3/35. No. 946. Economical Rations for Wintering Dairy Cattle, by 
C. A. Murray, M.Sc. (Agric.), Senior Animal Hus- 
bandry Officer in Charge, Matopo School of Agriculture 
and Experiment Station. 

5/35. No 952. Annual Report of the Chief Animal Husbandry Officer 
for the year ending 31st December, 1934, by A. E 
Romyn, Chief Animal Husbandry Officer. 

7/35. No. 959. The Selection of a Dairy Bull, by A. E. Romyn, Ph.D., 
Chief Animal Husbandry Officer. 

4/36. No, 984. Report on the Curing of Rhodesian Hides, by Advisory 
Committee on Hides and Skins of the Imperial 
Institute. 

4/36. No 985. Export of Frozen Porkers. Third Consignment to Smith- 
field. Division of Animal Husbandry. 

5/36. No. 987. The Curing of Hides and Skins on the Farm, by The 
Division of Animal Husbandry. 

5/36. No. 988. Preparing Cattle for Show, by The Animal Husbandry 
Division. 

6/36. No. 989. The Supplementary Feeding of Mineral and Protein 
Supplements to Growing Cattle in Southern Rhodesia 
and its Relation to the Production of Beef Steers, by 
C. A. Murray, M.Sc. (Agric.), Senior Animal Hus 
bandry Officer in Charge, Rhodes Matopo Estate ,* A. E 
Romyn, Ph.D., Chief Animal Husbandry Officer, 
Department of Agriculture, Southern Rhodesia ,• D. G. 
Haylett, Ph.D., Director, Rhodes Matopo Estate; 
F. Ericksen, Dip. Agric., Experimentalist. 

10/36. No. 1001. The Raising of Bacon Pigs, by A. E. Romyn, Chief 
Animal Husbandry Officer, and C. A. Murray, Senior 
Animal Husbandry Officer in Charge, Rhodes Matopo 
Estate, with a Veterinary Section by D. A. Lawrence, 
Director of Veterinary Research. 

9/36. No. 10(X). Sheep Management on the Mixed Farm, by R. H. Fitt* 
Animal Husbandry Officer. 

4/37. No. 1023. Cowpea Molasses Silage for Fattening Steers, by C A. 

Murray, M.Sc. (Agric.), Senior Animal Husbandry 
Officer in Charge, Matopo School of Agriculture and 
Experiment Station; A. E. Romyn, Chief Animal 

Husbandry Officer, Department of Agriculture, Salis- 
bury; R. H. Fitt, Dipl. Agric., Animal Husbandry 
Officer, Department of Agriculture, Salisbury. 

4/37. N. 1024. Comparative Feeding Value of Maize Meal and Nyouti 
{Pevnisetum Typhoides) Meal for Fattening Steers, by 
C. A. Murray, Senior Animal Husbandry Officer in 
Charge, Rhode.s Mat^o Estate; A, E. Romyn, Chief 
Animal Husbandry Officer. 

6/37. No. 1027. The Feeding of Phosphorus Supplements to Growing 
Cattle, by C. A. Murray and A. E. Romyn. 
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5/37. 

No 

1029. 

5/37. 

No. 

1030. 

6/37. 

No, 

1032. 

6/37. 

No. 

1034. 

7/37. 

No. 

1036. 

12/37. 

No. 

1049. 

1/38. 

No. 

1053. 

2/38. 

No. 

1058. 

3./38. 

No. 

1062. 

9/38. 

No. 

1063. 

11/38. 

No. 

1091. 


Tlie Dehorning of Cattle intended for Slaughter and 
Export, by B. A. Myhill, Assistant Chief Veterinary 
Surgeon. 

The Feeding of Different Winter Supplements to young 
growing steers and the effect of these supplements on 
the subsequent development and costs of production of 
tlie steers, by C. A. Murray and A. E. Romyn. 

The Effects of Feed on the Firmness and Grading of 
Bacon Carcases, an experiment carried out by the 
Division of Animal Husbandry in co-operation with Mr. 
A. L. Millar, Estes Park, Salisbury, and Mr. Frank 
Neill, of Neill’s Bacon Factory, Salisbury. 

Nyouti or Munga (Pennisttum typhoid es) as a Feed for 
Bacon Pigs, by C. A. Murray and A. E. Romyn. 
Preliminary Report on the Feeding of Winter Supple- 
ments to young growing steers and the effect of supple- 
mentary feeding on the subsequent development of these 
animals, by C. A. Murray and A. E. Romyn. 

The Export of Frozen Porkers : Report on Five Consign- 
ments of Porkers Exported to Smithfield, by Division of 
Animal Husbandry. 

The Feeding of Sunnhemp Hay as compared with Cow- 
pea Hay in the Fattening Ration for Bullocks, by A. E. 
Romyn and R. H. Fitt. 

Pig Industry Act, 1937. Division of Animal Husbandry. 
Protein Supplements for Fattening Bullocks, by A. E. 
Romyn and R. H. Fitt. 

Internal Parasites in Sheep, by Percy D. Huston, 
M.R.C.V.S., District Veterinary Officer. 

C(»st of Fattening Bullocks of various ages in Matabele- 
laml, by A E. Romyn and C. A. Murray. 


12/30. 

9/32. 

3/35. 

5/34, 

7/34. 

12/34. 

2/36, 

6/36. 

12/37. 

12/38. 


No. 799. 

No. 862. 
No. 880. 

No. 922. 

No. 926. 

No 937. 

No. 977. 

No. 990. 
No. 1061. 

No. 1094. 


DAIRYING. 

The Objects of Ripening Cream for Butter-making, and 
a few Hints on Cream Production, by F. Lammas, 
Dairy Officer. 

Cream Cheese, by F. A. Lammas, Dairy Officer. 

Dairy Tests and Calculations, by F. A. Lammas, Dairy 
Officer. 

Dairy Building m Southern Rhodesia: A Small Farm 
Dairy, by G. B. Gundry, A I.Mech.E, 

Dairy Buildings in Southern Rhodesia. Cow Byre — 
Type II., by B. G. Gundry, A.I.Mech.E. 

Gouda or Sweet Milk Cheese, by F. Lammas, District 
Dairy Officer. 

Notes on the Feeding of Dairy Cows during the Summer 
Months, by A. E. Romyn, Chief Animal Husbandry 
Officer. 

Southern Rhodesia Milk Recording Scheme. 

The Production and Handling of Milk and Cream, by the 
Dairy Branch. 

Farm Butter Making, by The Dairy Branch. 
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10/14. No. 191. Scab or Scabies in Sheep and Qoats, by Howland 
Williams, M.R.C.V.S. 

4/26. No. 536. Inoculation of Cattle against Redwater and Gall 
Sickness, by LI. E. W. Bevan, M.R.G.V.S. 

12/25. No. 670. The Spaying of Bovines, by G. C. Hooper Sharpe, M.C., 
M.R.C.V.S., and M. H. Kingcombe, M.R.C.V\S. 

6/26. No. 697. Suspected Poisoning of Stock: The Proper Procedure, 
W M. H. Kingcombe, M.R.C.V.S. (Lond.), and A. W. 
Pacer, B.A. (Oxon.), A.I.C. 

12/26. No. 618. Notes from the Veterinary Laboratory: Quarter Evil, 
by LI. E. W. Bevan, M.R.C.V.S., Director of Veteri- 
nary Research. 

1/28. No. 666. Notes from the Veterinary Laboratory: Praemonitus — 
Praemunitus, by LI. E. W. Bevan, M.R.C.V.S., 
Director of Veterinary Research. 

4^29. No. 739. The Laboratory Diagnosis of Animal Diseases: A Note 
to Emphasise some Points in the Preparation and 
Forwarding of Specimens, by D. A. Lawrence, B.V.Sc., 
Veterinary Research Officer. 

10/29. No. 756. Parasitic Gastritis of Cattle, by LI. E. W. Bevan, 
M.R.C.V.S., Director of Veterinary Research. 

11/29. No. 760. A Note on Sheep Diseases in Southern Rhodesia, by 
D, A. Lawrence, B.V.Sc., Veterinary Research Officer, 
Department of Agriculture, Salisbury. 

2/30. No 772. Notes from the Veterinary Laboratory : Ophthalmia, by 
LI. E. W. Bevan, M.R.C.V.S., Director of Veterinary 
Research. 

4/31. No. 819. Measles in Swine, by P. D. Huston, M.R.C.V.S. 

1/32. No, 841. Poisonous or Suspected Poisonous Plants of Southern 
Rhodesia: Tulip Poisoning of Cattle, by Sydney M. 
Stent, Senior Botanist, and D. A. Lawrence, B.V.Sc., 
Veterinary Research Officer. 

10/32. No. 866. The Treatment of Intestinal Parasites of Sheep, bv J. D. 
Coutts, D.V.S., M.R.C.V.S. 

4/33. No. 886. A Preliminary Note on Contagious Granular Vaginitii 
in Southern Rhodesia^ by D. A. Lawrence, B.V.Sc., 
Acting Director Veterinary Research. 

5/34. No, 921. Myiasis (Screw-Worm) in Cattle in Southern Rhodesia, 
by D. A, Lawrence, Director of Veterinary Research, 
and A. Cuthbertson. Entomologist. 


IRRIGATION, WATER SUPPLIES AND SOIL EROSION. 

3/27. No. 633. • The Cost of Pumping for Irrigation, by R. H. Roberts, 
B.Sc. (Eng.). 

4/27. No. 640. Levelling for Irrigation, by Dr. W. 8. H. Cleghorn, 
M.I.Mech.E. 

11/27. No. 659. The Hydraulic Ram, revised by P. H. Haviland, B.Sc. 
11/28. No. 668. The Water Act, 1927, by C. L. Robertson, B.Sc. (Eng.), 
A.M.I.C.E. 

1/28. No 670. Irrigation Canals, by P. H. Haviland, B.Sc. (Eng.). 
6/30. No. 786. Low Concrete Dams, by R. Hamilton Roberts, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

2/31. No. SOS. The Application of Water in Irrigation, by R* Hamilton 
Roberts, B.Sc. (Eng.), Assistant Irrigation Engineer. 
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3/31. No 811. Irrigation Canal Structures, by R. H. Roberts, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

8/32. No. 860. Soil Drainage and Utilisation of Vleis, by R. H. Roberts, 
B.Sc. (Eng.), Assistant Irrigation Engineer. 

2/33. No 879. Conditions Governing the Hire of Government Boring 
Machines. 

S/33. No. 900. Three Types of Water Tank, by R. H. Roberts, B.Sc. 

(Eng.), A.M.I.C.E., Assistant Irrigation Engineer. 
6/35. No 956. Annual Report of the Division of Irrigation for the 
year ended 31st December, 1934, by P. H. Haviland, 
B Sc. (Eng.), Acting Chief Irrigation Engineer. 

9/35. No. 964. The Use of Ditchers for Constructing Contour Ridges, 
by C. Ta{)Son, Devondale, Concession. 

9/35. No. 967. How to use an Engineer’s or Farm Level, by P. H. 

Haviland, B Sc. (Eng.), A.M.I.C.E., Irrigation Engi- 
neer (Matabeleland) . 

12/35 No 973. Domestic Water Supplies and Sanitation on the Farm, 
by P. H. Haviland, B.Sc. (Eng.), A.M.I.C.E.. Irriga- 
tion Engineer (Matabeleland). 

3/36. No. 980 Results from Glenara Soil Conservation Experiment 
Station, 1934-55 Season, by C. L. Robertson, B.Sc. 
A M l.C E , Chief Engineer. Irrigation Division, and 
A, D. Husband, F.I.C , Chief Chemist. 

8/36. No, 999 Lining an Irrigation Furrow. l>y R. H. Roberts, B.S.. 

A M.Inst r.E , Assistant Irrigation Engineer. 

3/37. No 1019. Soil (’onset vat ion, by D Aylen, Esq., Outside Teclmical 
A.ssi.stant. and R. Hamilton Roberts, B Sc., 

A. M linst C E., Irrigation Engineer. 

1/38. No. 1052 Small Earthen Storage Dams. Part I. By the Irrigation 
Division. 

2/38 No. 1055. Small Earthen Storage Dams. Part II. By the Irrigation 
Division. 

3 38 No, 1061. Soil Drainage and Utilisation of ATei‘', by R. H. Roberts, 

B. Sc. (Eng.), Assistant Irrigation Engineer. 

7/38. No 1077. A Small Brick Irrigation Furrow, by H. W. H. Wallis, 
Assistant Irrigation Engineer. 

FORESTRY. 

11/29. No 763. The Utilisation of Wood, by T. L. Wilkinson, M.Sc., 
B.Sc.F, 

1/30. No. 769. The Utilisation of Wood, bv T. L. Wilkinson, M.Sc., 
B.Sc.F. 

4/30. No, 778. The Utilisation of Wood in Southern Rhodesia — CJon- 
version and Disposal of Timber, by T. L. Wilkinson, 
M.Sc , B.Sc.F., Di. strict Forest Officer. 

8/50. No. 791. The Utilisation of Wood in Southern Rhodesia: Fencing, 
by T. L, Wilkinson, M.Sc., B.Sc.F., District Forest 
Officer. 

2/31. No, 809. Establi.shing Pines: Preliminary Observations on the 
Effects of Soil Inoculation. Issued by the Division of 
Forestry. 

4/31. No. 817, The Raising of Forest Seedlings and Transplants on the 
Farm, by K. J. Kelly Edwards, M.A., Dip. For. 
(Oxon.), Acting Chief Forest Officer. 

7/32, No. 857, Charcoal Burning on the Farm, by R. 3, Allen, Forester, 
Rhodes Matopo School of Agriculture and Experiment 
Station. 
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11/32. No 869. Wind-breaks and Shelter Belts, by A. A. Pardy, B.Sc.^ 
Forestry. 

1/33. No. 874. Tree Planting, by the Division of Forestry. 

4/33. No, 888. The Vegetable Ivory Palm (Hyphoene ventricosa), by 
Q. M. McGregor, B.Sc., District Forest Officer, Mata- 
beleland. 

8/34. No. 927. Some Facts about Tung Oil, by R. H. Finlay, B.A., 
Dip. For. (Oxon.), District Forest Officer. 

8/34. No. 928. Some Trees, Shrubs, Shrubby- Herbaceous Plants, 
Climbers and Water Plants suitable for the Colony, by 
J. W. Barnes, Manager, Government Forest Nursery, 
Salisbury. 

12/35. No. 974. Summary of the Annual Report of the Division of 
Forestry for the year 1934, by E. J. Kelly-Ed wards, 
M.A., Dip. For. (Oxon.), Chief Forest Officer. 

Price List of Forest-tree Transplants. Ornamental Trees 
Shrubs, Hedge Plants, Creepers and Seeds obtainable 
at the Government Forest Nursery, Salisbury. 

3/37. No. 1020. The Raising of Forest Seedlings and Transplants on the 
Farm, by E. J. Kelly Edwards, M.A., Dip. For. 
(Oxon.), Con.servator of Forests. 

10/37. No. 1045. Seventeenth Annual Report of the Division of Forestry 
for the Year 1936, by E. J. Kelly Edwards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

6/38. No. 1073. Pruning of Plantations, by R, H. Finlay, B.A., Oxon., 
Division of Forestry. 

7/38. No. 1076. Eighteenth Annual Report of the Division of Forestry 
for the year 1937, by E. J. Kelly Edward.s, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

10/38. No. 1085. The Pot Planting of Eucalypts, by Major 0. R. Wake, 
Vigila, Umvukwes. 

11/38. No. 1087. The Raising and Planting of Trees on the Farm, by 
E J. Kelly E<lwards, M.A., Dip. For. (Oxon), Con 
ser valor of Forests 


HORTICULTURE 

4/27. No. 637. Harvesting, Packing and Marketing of Deciduous and 
Tropical Fruits, by G. W. Marshall, Horticulturist. 

8/27. No. 650. Coffee Culture in Southern Rhodesia, by O. W. Marshall, 
Horticulturist. 

2/29, No 725. Investigations into “Collar-Rot” Disease of Citrus, by 
J. C. F. Hopkins, B.Sc. (Lond.), A.I C.T.A. (Trinidad) 

3/31. No. 814. Avocado Growing in South Africa, by Red vers J. Blatt, 
B.Sc., Ph.D. 

11/31. No. 834. Celery Culture, by G. W. Marshall, Horticulturist, 

1/32. No. 843. Vegetable Growing in Southern Rhodesia: Onion 
Culture, by O. W. Marshall, Horticulturi,st. 

2/33. No. 876. Notes on African Aloes (Parts 1-6), by H. Basil 
Christian, “Ewanrigg,” Arcturus. 

10/33. No. 905. Notes on African Aloes (Parts 7-10), by H. Basil 
Christian, “Ewanrigg,” Arcturus. 

5/34. No. 920. Citrus Fruit Growing in Rhodesia, by G. W. Marshall, 
Horticulturist. 

6/37. No. 1028. Tomato Culture in Southern Rhodesia, by G. W. 
Marshall, Horticulturist. 

9/37. No. 1043. The Rhodesian Home Orchard, by G. W. Marshall, 
Horticulturist. ^ 
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ENTOMOU)Gy AND PLANT PATHOLOGY. 

2/13. No. 139. Termites, or “Whit© Ants,“ by Rupert W. Jack, F.E.S. 
6/16. No. 214. Some Household Insects, by B. Lowe Thompson, B.A. 
2/21. No 385. The Common Fruit Beetle, by B. W. Jack, P.E.S. 

12/24. No. 522 Notes on the Black Citrus Aphis, by C. B. Symes. 

8/2S. No. 648. Insect Pests of Cotton, by C. B. Symes. 

9/27. No. 663. The Car© of Tobacco Seed Beds, by J. C. F. Hopkins, 
B.Sc. (Lond.), A.I.C.T.A. (Trinidad). 

1/28. No. 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.8., 
Chief Entomologist. 

2/28. No. 671. Wildfire and Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A.I.C.T.A. 

6/28. No. 696- Ticks Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, F.E.S., Chief Entomologist. 

11/28. No. 714. Trap Cropping against Maize Pests, by Rupert W. Jack, 
F.E.S., Chief ^tomologist. 

12/28. No. 718. Preliminary Experiments on the Control of White Mould 
of Tobacco, by J. C. F. Hopkins, B.S. (Lend.), 
A.I.C.T.A., Chief Botanist and Mycologist. 

3/29. No. 732. Two Common Diseases of Potato Tubers in Rhodesia, 
by J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A. 

6/29 No. 742, What is Diplodia in Maize? An Answer to a Popular 
Question To-day, by J. C. F. Hopkins, B.Sc. (Lond.), 

A. I.C.T.A., Chief Botanist and Mycologist. 

8/29. No. 748. Frog Eye Disease of Tobacco, by J. C. F. Hopkins, 

B. Sc. (Lond.), A.I.C.T.A., Chief Botanist and 

Mycologist. 

9/29. No. 753. Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 

Hopkins, B.Sc (Lond.), A.I.C.T.A., Chief Botanist and 
Mycologist. 

9/29. No. 754. “Pinking” of Maize: Report of a Preliminary Investiga- 
tion, by T. K. Sansom, B.Sc., Plant Breeder. 

6/30. No. 784. Field Control of Frenching in Tobacco, by J. C. F. 

Hopkins, B.Sc. (Lond,), A.I.C.T.A., Plant Pathologist. 
6/30. No. 788. A List of Plant Diseases Occurring in Southern Rhodesia, 
by J. C, F. Hopkins, B Sc. (Lond.), A.I.C.T.A., Plant 
Pathologist. 

A List of Plant Diseases Occurring in Southern Rhodesia, 
by J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A., Plant 
Pathologist. Supplement No. 1. 

7/30. No. 790. Notes on the Control of Some of the More Important 
Insect Pests of Citrus in Southern Rhodesia, by W. J. 
Hall, PhD., B.Sc., Entomologist to the British South 
Africa Company in Southern Rhodesia. 

10/30. No. 796. The Army Worm (Laphygma exempta, Wlk.), by Rupert 
W. Jack, Chief Entomologist. 

11 /30. No, 798. The Preparation of Bordeaux Mixture and Seasonal 
Notes on Tobacco Diseases, by J. C. F. Hopkins, B.Sc. 
(Lond.), A.I.C.T.A. 

1/31. No. 804. Locusts in Southern Rhodesia, by Rupert W. Jack, Chief 
Entomologist. 

8/31. No. 825. Some Common Diseases of Potatoes m Southern Rho- 
desia, by J. C. P, Hopkins, B.Sc. (Lend.), Plant 
Pathologist, 

3/32. No. 848. Mycological Notes: Seasonal Notes on Tobacco Diseases: 

3, Frog Eye; 4, White Mould; by J. C. F. Hopkins, 
B.Sc, (Lond.), 
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4/32. No. 850. Pests of Stored Tobacco in Southern Rhodesia, by M. C. 
Mossop, M.Sc., Entomologist. 

6/32. No. 856. A List of Plant Diseases occurring in Southern Rho- 
desia, Supplement 2, by J. C. F. Hopkins, B.Sc. 
(Lend.), Government Plant Pathologist. 

9/32. No. 861. Further Notes on Leaf Curl of Tobacco in Southern 
Rhodesia, by J. C. F. Hopkins, B.Sc. (Lond.), Plant 
Pathologist. 

11/32. No. 868. Cultural Methods and Tobacco Whitefly in Southern 
Rhodesia, by M. C. Mossop, M.Sc., Entomologist. 

6/33. No. 892. The Tsetse Fly Problem in Southern Rhodesia, by 
R. W. Jack, Chief Entomologist. 

5/33. No. 893. Experiments with Tsetse Fly Traps against Glossina 

Morsitans in Southern Rhodesia, by R. W. Jack, Chief 
Entomologist. 

6/53. No. 894. Mycological Notes. Seasonal Notes on Tobacco 

Diseases. 6. An Unusual Type of Frog Eye Spotting, 
by J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A., 
Government Plant Pathologist. 

6/33. No. 896. A List of Plant Disea.ses occuring in Southern Rhodesia. 

Supplement 3. (New Records for period June, 1932, 
to May, 1933.) Compiled by J. C. F. Hopkins, B.Sc. 
(Lond ), A.I.'C.T.A., Government Plant Pathologist. 

7/33, No. 897. The Report of the Chief Entomologist for the year 

ending 31st December, 1932, by Rupert W. Jack, 
F.E.S., Chief Entomologist. 

8/33- No. 899. The Black Maize Beetle (Heteronchus Licus Klug) , by 
C. B. Symes, 

10/33. No. 904. Notes on the Biology and Control of the Red Locust in 

Southern Rhodesia, 1932-1935. Part I. : Control of 
Locusts, by R. W. Jack, Chief Entomologist. Part II. : 
Biological Notes on the Red Locust (Nomadacris sep- 
temfasciata, Serv.), by M. C. Mossop, A.F.C., M.Sc., 
Entomologist. 

10/33. No. 906. The Locust Invasion of Southern Rhodesia, 1952-33, by 
R. W. Jack, Cliief Entomologist. 

2/34. No. 911. Screw Worm. A Pest of Ranch Cattle in Southern Rho- 
desia, by A. Cuthbertson, Entomologist. Foreword by 
R. W. jack. Chief Entomologist. 

3/34. No. 913. Locusts : Instructions for dealing with Flying Swarms, 
by The Division of Entomology. 

4/34. No. 917. The Life History of the Screw -worm Fly, by Alexander 
Cuthbertson, Entomologist. 

10/34. No 934. Mycological Notes. Seasonal Notes on Tobacco 
Diseases. 7, Spraying in Seed-beds and Lands, by 
J. C. F. Hopkins, D.Sc. (Lond.), A.I.C.T.A., Senior 
Plant Pathologist. 

12/34. No. 938. The Destruction and Control of Locust Hoppers, by 
R. W. Jack, Chief Entomologist. 

1/35. No. 942. Mycological Notes. Seasonal Notes on Tol^acco 
Diseases. 8, The Mosaic Mystery. 9, Danger Points in 
Field Spraying, by J. C. P. Hopkins, D.^. (Lond.), 
A.I.C.T.A., Senior Plant Pathologist. 

4/36. No. 950. The Control of Tsetse Fly in Southern Rhodesia, by 
Rupert W. Jack, Chief Entomologist. 

4/35. No. 951. Suspected ‘"Streak*' Disease of Maize. Notice to 
Growers, by J. C, F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A., Senior Plant Pathologist. 
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6/35. 

No. 

957. 

8/35. 

No. 

962. 

10/35. 

No. 

969. 

5/36. 

No. 

986. 

7/36. 

No. 

993. 


12/36. 

No. 

1011. 

7/37. 

No. 

1037. 

8/37. 

No. 

1040. 

10/37. 

No. 

1047. 

12/37. 

No. 

1050. 

2/38. 

No. 

1059. 

6/38. 

No. 

1071. 

6/38. 

No. 

1074. 

7/38. 

No. 

1078. 

8/38. 

No. 

1079. 

8/38. 

No. 

1080. 

9/38. 

No. 

1082. 

10/38, 

No. 

1086. 


Annual Report of the Branch of Plant Pathology for the 
year ending 31st December, 1934, by J. C. F. Hopkins, 
D.Sc. (Lond.), A.I.C.T.A., Senior riant Pathologist. 

The Report of the Chief Entomologist for Year ending 
31st December, 1934, by R. W. Jack, Chief Entomo- 
logist. 

The Objects and Value of Seed Treatment of Maize 
against Diplodia, by G. M. Wickens, Ph.D. (Lond.), 
D.I.C., Assistant Plant Pathologist. 

Annual Report of the Division of Entomology for year 
ending 31st December, 1135, by Rupert W. Jack, Chief 
Entomologist. 

Annual Report of the Senior Plant Pathologist for year 
ending 3l8t December, 1935. Part I. : Plant Pathology. 
Part II. : Tobacco Research, by J. C. S. Hopkins, 
D.Sc. (Lond.), A.I.C.T.A., Senior Plant Pathologist 
and Officer in Charge of Tobacco Research Station, 
Trelawney. 

Tick Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, Chief Entomologist. Revised, 
November, 1936. 

Division of Entomology: Annual Report for year 1936, 
by R. W. Jack, Chief Entomologist. 

A Programme for the Control of Diseases of Apple Trees 
in Southern Rhodesia, by J. C. F. Hopkins, D.Sc. 
(Lond.), A.I.C.T.A., Senior Plant Pathologist. 

Mycological Notes ; Seasonal Notes on Tobacco Diseases. 
X. ; Precautionary Metliods in Seed-beds, by J. C. F. 
Hopkins. D.Sc (Lond.), A.I.C T.A., Senior Plant 
Pathologist. * 

An Unusual Winter Outbreak of Maize Weevil Calandra 
oryzae, L.), by M. C. Mossop, M.Sc., Entomologist, 
Department of Agriculture. 

A Poison Bait for Young Locust Hoppers. 

Common Diseases of Apples and their Control in 
Southern Rhodesia, by J. C. F. Hopkins. D.Sc. (Lond.), 
A.I.C.T.A., and Aline L. Bacon. B Sc., Division of 
Plant Pathology. 

A Note on a Stem Rot of Sweet Peas, by J. C. F. 
Hopkins, D.Sc.. A.I.C.T.A., Senior Plant Pathologist. 

Mycological Notes: Seasonal Notes on Tobacco Diseases. 
TI. Two Destructive Curing Moulds, by J, C. F. 
Hopkins, D.Sc. (Lond.). A.I.C.T.A., Senior Plant 
Pathologist. 

Annual Report of the Branch of Plant Pathology for the 
year ending 31st December. 1937, by J C. F. Hopkins, 
D.Sc, (Lond.), A.I.C.T.A., Senior Plant Pathologist. 

Annual Report of the Division of Entomology for the 
year ended 31st December, 1937, by Rupert W. Jack, 
Chief Entomologist. 

The Life History of Root Gallworm or Root Knot 
Eelworm, by M, C. Mossop, M.Sc., Entomologist. 

The Spraying of Tobacco Seed-beds and Control of 
Rosette Disease, by J, C. F. Hopkins, D.Sc. (Lend ), 
A.I.C.T.A., Senior Plant Pathologist, and M, C, 
Mossop, M.Sc., Entomologist. 
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POULTRY. 

1/29. No. 721. Poultry Keeping m Rhodesia; Pedigree Breeding, by 
H. G. Wheeldon, Assistant Poultry Expert. 

4/29. No. 738. Hints to Breeders: Rearing Young Stock, by A. Little, 
Poultry Expert. 

6/29. No. 740. Artificial Incubation, Breeding and Rearing of Chicks, 
by H. G. Wheeldon, Poultry Expert. 

11/29. No 761. Housing and Feeding of Adult Stock, by H. G. 
Wheeldon, Poultry Expert. 

10/30. No. 795. The Turkey, by G. H. Cooper, Assistant Poultry Officer 

1/31, No. 803. Geese, by G. H. Cooper, Assistant Poultry Officer. 

9/31. No 827. The Ideal Brooder, by F. Roberts, Assistant Poultry 
Officer. 

10/32. No. 866. Poultry Industry ; Care of Young Stock in Hot 
Weather, by H. G. Wheeldon, Chief Poultry Officer. 

11/32. No. 870. Trap Nests, by B. G. Gundry, A.I.MechE. (combined 
with No. 875). 

12/32. No. 872. The Rearing and Fattening of Table Poultry, by H. G. 
Wheeldon. Chief Poultry Officer. 

3/33. No. 884. The \ritamins in Poultry Feeding, by G. H. Cooper, 
Poultry Officer, Matopo School of Agriculture and 
Experiment Station. 

6/34. No 918. The Moulting of Poultry: The Normal and Pullet Moult, 
by H. G. Wheeldon, Poultry Officer. 

10/34. No 933. Ducks on the Farm (Revised), by H. G. Wheeldon, 
Poultry Officer. 

12/34. No. 939. The Us© of Galvanised Iron in the Making of Some 
Appliances for Poultry Keeping, by G. H. Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 

12/34. No. 940. A Clieap Portable Colony House for Poultry, by G. H. 

Cooper, Assistant Poultry Officer, Matopo School of 
Agriculture and Experiment Station. 

3/34. No. 947. Modern Culling of Laying Hens, by G. H. Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 

9/35. No. 966. Egg Marketing Bill: Draft of a Bill having for its 
purpose the more orderly Marketing of Eggs. 

11/35- No. 971. Feeds for Poultry and How to Use Them, by G. H. 
Cooper, Assistant Poultry Officer. 

The following pamphlets can be obtained from the Poultry Officer upon 

application : — 

Selecting Birds for Laying Tests, by A, Little, Poultry Expert. 

Tuberculosis, by A. Little, Poultry Expert. 

Prevention of Disease among Poultry, by A. Little, Poultry Expert. 

Preparing Birds for Show, by A. Little, Poultry Expert. 

The Fowl Tick (Argas persicus), by A. Little, Poultry Expert. 

Culling: A Seasonal Operation, by A. Little, Poultry Expert. 

Choosing a Male Bird, hy A. Little, Poultry Expert. 

The Breeding Stock, by A. Little, Poultry Expert. 

Diseases of the Digestive System, by A, Little, Poultry Expert. 

Mating for Improvement and Increased Egg Production, by A. 
Little, Poultry Expert. 

Partial Moult: Broodiness. Selection of Layers of Large Eggs, hv 
A. Little, Poultry Expert. © ea » ^ 
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Exhibiting Eggs at Shows, by A. Little, Poultry Expert. 

Condition of Birds on Show, by A. Little, Poultry Expert. 

Green Food: The Result of not Supplying Sufficient to Poultry, by 

A. Little, Poultry Expert. 

Good and Bad Hatching Eggs, by A. Little, Poultry Expert. 
Grading Fowls, by A. Little, Poultry Expert. 

Housing : Three Important Essentials, by A. Little, Poultry Expert. 
Adrice to Prospective Poultry Farmers, by A. Little, Poultry Expert 
Seasonal Hints — August, by A. Little, Poultry Expert. 

Successful Chick Rearing, by H. G. Wheeldon, Assistant Poultry 
Expert. 

Hints to Breeders, October, by A. Little, Poultry Expert. 
Abnormalities in Eggs, by A. Little, Poultry Expert. 

Hints to Breeders. Prepare for the Breeding Season, by A. Little. 
Respiratory Diseases, by A. Little, Poultry Expert. 

Selection and Preparation of Fowls for Exhibition, by H. G. 
Wheeldon, Poultry Expert. 

The Close of the Hatching Season and After, by H. G. Wheeldon, 
Poultry Expert, 

7/38. No. 1075. The Artificial Incubation, Brooding and Rearing of 
Chickens, by H. (1. Wheeldon, Poultry Officer, 

11/38. No. 1090. A Cheap Portable Colony House for Poultry, by G. H. 
Cooper, Assistant Poultry Officer. 

12/38. No. 1092. Feeding and Drinking Appliances for Poultry, by G. H. 
(’ooper, Assistant Poultry Officer. 

METEOROLOGICAL. 

12/22. No. 436. The Possibility of Seasonal Forecasting and Prospects 
for Rainfall Season, 1922-23, by C. L. Robertson, B.Sc., 

A. M.LC.E. 

12/24. No. 524. The Use of an Aneroid Barometer, by C. L. Robertson,^ 

B. Sc., A.M.LC.E. 

2/26. No. 5v32. The Short Period Forecast and Daily Weather Report, 
by C. L. Robertson, B.Sc., A.M.I.C.E. 

6/25. No 542. Review of the Abnormal Rainfall Season, 1924-25, by 

C. L. Robertson, B.Sc., A.M.I.C.E. 

10/28. No. 712. The Time, and How to Find It, by N. P. SelHck, M C., 
B.Sc. (Eng.). 

10/31. No. 832. The Weather Map and the Short Period Weather Fore- 
cast, issued by the Meteorological Office. 

2/33. No. 877. Clouds and Weather in Southern Rhodesia, by N. P. 
Sellick, M.C., B.Sc., Meteorologist. 

3/35. No. 948. The Weather, contributed by The Meteorological Office. 

AGRICULTURAL BUILDINGS. 

9/25. No. 654, Pise-de-Terre, by P. B. Aird. 

4/26. No. 588. Concrete on the Farm^ by N. P. Sellick, M.C., B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

8/26. No. 605. Flue-curing Tobacco Barns. Bulking and Grading Sheds, 
by P. H, Haviland, B.Sc. (Eng.), Acting Government 
Irrigatioi^ Engineer. 

6/27. No. 644. Tobacco Baling Boxes, by B. G, Gundry, Irrigation 
Branch, 

11/27. No. 661, Flue-curing Tobacco Barns, 32 ft. x 12 ft. x 16ft., by* 
B. G. Gundry. 
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10/32. No. 863. Piggeries, by B. G. Qundry, A.I.Mech.E. 

6/33. No. 889. The Construction of Dipping Tanks, by B. G. Gundry, 
A.I.Mech.E. ; and Notes on their Management, by 
J. M. Sinclair, M.R.C.V.S., Chief Veterinary Surgeon. 

9/33. No. 902. Brick-making on the Farm, by A. C. Jennings, 
Assoc.M.Inst.C.E. 

12/33. No. 908. A Charcoal Safe or Cooler, by B. G. Gundry, 
A.I.Mech.E., Irrigation Division. 

5/34. No. 922. Dairy Building in Southern Rhodesia: A Small Farm 
Dairy, by B. G. Gundry, A-I.Mech.E. 

7/34. No 926. Dairy Buildings in Sauihern Rhodesia. Cow Byre — 
Type II., by B. G. Gundry, A.I.Mech.E. 

8/36. No. 996. The “Gundry” Tobacco Furnace, by B. G. Gundry, 
A.I.Mech.E. 

10/36. No. 1002. A Simple Farm Gate, contiibuted by the Divd.sion of 
Forestry. 

5/37. No. 1031. Cattle Bale Grip. 

8/37. No. 1041. Feeding Pens for Bullocks: the Layout at Estes Park, 
nejif Salisbury. 

CHEMISTRY. 

12/29. No. 762. — The Value of Itock Phosphate and “Bone and Super- 
phosphate” as Fertilisers for Maize Production, by 
A. D. Husband, Chief Chemist. 

4/32. No. 852. Mixing of I''ertilisers : A Guide to Methods of Calcula- 
tion, by the Division of Chemistry. 

7/32. No. 858. The Softening of Waters, by the Division of Chemistry. 

1/34. No. 910. The Toxicity to Grazing of Grass Sprayed wuth a Solution 
of Sodium Ar.senite, by A. D. Husband, F.I.C., and 
J. F. Duguid, M.A., B Sc. 

9/34. No. 930. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 

Chemist, 

5/35. No. 954. Experiments on the Toxicity to Fowls of Ar.senite of 
Soda and Poi.soned Locusts, bv J. K. Chorlev, 
F.R.E.S., and R. McChlery, B.A./B.Sc. 

4/36. No. 983. Annual Report of the Branch of Chemistry for year 
ending 31st December, 1935, by A. D. Husband, F.I.C., 
Chief Chemist. 

7/37. No. 1035. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 


MISCELLANEOUS. 

4/28. No. 686. The Land Rank, Its Functions and How it Operates, by 
S. Thornton, 

4/28. No.. 687. The Use of Explosives on the Farm, by H. Haviland, 
B.Sc. (Eng.). 

7/28. No. 702. Book-keeping on the Farm, by T. J. Needham, Acting 
Accountant, Agricultural and Veterinary Departments. 

9/28. No. 707. Wood-Charcoal in Southern Rhodesia, by T. L. Wilkin- 
son, B.Sc., Assistant Forest Officer. 

5/31. No. 820. The Great Economic Problem in Agriculture — No. 1, by 
J. R. McLoughlin, M.Sc. (Economics), Economic 
Adviser. 
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The Law of Supply and Demand — No. 2, by J. R. 
AlcLoughiin, M.Sc. (Economics), Economic Adviser. 

Twelve Simple Rules for the Avoidance of Malaria and 
Blackwater. 

Summary of the Game Laws of Southern Rhodesia. 

The Weeds and Poisonous Plants of Southern Rhodesia, 
by Chas. K. Brain, M.A., D.Sc., Director of Agricul- 
ture. Part 1. 

A Home-made Ridger. Contributed by Mr. Douglas 
Aylen, Somerset, Concession. 

Fertilizers, Farm Foods, Seeds and Pests Remedies 
Ordinance, 1914. 

'i'he Prospects of Black Bass in the Inland Waters of 
Southern Rhodesia. Specially contributed. 

Silage and Silos. 

Reward Wheat: Report on the Baking Properties and 
Chemical Analyses, by The Rhodesian Aiilling and 
Manufactuiing Co., Ltd. 

Summary of the Game Lawj, of Southern Rhodesia, 

Veld Fires. The ‘‘Forest and Herbage Presei’vation Act, 
1936,” by E. J. Kelly Edwards, M. A,, Dip. For. 
(O.xoii.), Chief Forest Officer 

Breaking in Young Oxen to the Yoke, by J. B. West, 
Dromoland, P.B. Lonely Mine. 

Compost: A Note on Alethods of Reducing the Costs, 
by S. I) Tiimson, M.C., Assistant Agriculturist. 

Star Bur weed [Acanthospermum austraJty 0. Kuntze), 
by ('ha.s K. Brain, D.Sc., Director of Agriculture. 

Weed.H of Southern Rhodesia. Part II. By Chas. K. 
Brain, D.Sc., Diiector of Agriculture 

Farming Calendar. 

Compost, by 8. D. Tinison, Af C., Assistant Agricul- 
turist. 

Notes on the Cashew Nut. By C. K. Brain, Director of 
Agl K'ultuic. 

'bhe Preservation of Faun Beacons and how to make 
use of the Feiuing l.aw 

How to make 'robacco Wasli on the Farm, by Af. C. 
Alossoj), .Nf.Se., Entomologist, I>epartment of Agricul- 
ture. 

Farm Roads, by Stuart Chandler, C’hief Road Engineer. 

Nitrifu ation in Rod Soil in the Salisbury Area, by A. P. 
TaCor, Al.A., B.Sc., and B. S. Ellis, B.Sc., A.I.C., 
D I.C., Agricultural Chemists. 

Com)vo.st, by S. I). Timson, Af.C., Assistant Agiicultiirist. 

Grass Mowers, hv H, Beynon, from “The Farmer," 
Alarch 4th, 1938.' 

The Control of Veld Fires, by The Division of Forestry. 

Government Loans aiul Subsidies, etc., for Soil and 
Water (>)nservation, Green Manuring and Artificial 
Fertilisers. 

Uncontrolled Grass and Forest Fires and their Proven 
tion, by the Rev. Father A. B. Burbridge, S.J, 

How to Jnsta! a Simple and Rfiicient Hot Water Supply 
on a Farm, by W. A, Welch. Tantallon Farm, Salisbury. 

Witeliweed and the Labour Shortage, by S. T> Timson. 
ALC., Assistant Agriculturist. 

Cattle Bale or Giip. 
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The Agricultural Journal of S. Rhodesia 

is issued by the Department of Agriculture, and can be 
obtained upon application to the Editor. The Annual 
Subscription, which must be paid in advance, is 5/>, and 
payment may be made by any means other than by stamps. 

A 10/- note will cover the subscription for two years. 
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Editorial. 

Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should he addressed to: — The 
Editor f Department of Agriculture^ Saltshitry. Correspond 
dence regarding advertisements should be addressed: — The 
Art Printing WorkSy Ltd., Box 431, Salisbury, 


Meat Research in South Africa,— A new laboratory for meat 
research has been (oin})leted at Oiiderstepoort at a cost of over 
£30,000 and work will begin there this month. Most of the 
officers who will work there have re<*ently visited Europe and 
made a careful study of the most modern methods employed 
in the slaiighter of animals and the refrigeration and examina- 
tion of meat tor the largest markets of the uorld. The new 
laboratory is probably the most completely equipped institu- 
tion of its kind in the Southern Hemisphere. 

In the abattoir divivsion, where each animal will be 
watched from the time it arrives at the institution to the time 
its carcase is ready for the markets, every modern facility has 
been furnished, one of the most interesting being the rounded 
corners of the pipiug in the pens, which are of improved 
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design. The absence of projections of any kind is intended to 
avoid bruising and to allow the animals to enter the slaughter- 
house in perfect condition. 

The refrigeration division provides comprehensive facili- 
ties for preserving various kinds of meat and slaughter-house 
by-products for export and for the local markets. The plant 
has been installed in the basement of the building, from where 
air, (‘ouled by a brine-cooling system, is conveyed to the cham- 
bers by an elaborate system of pi])es in such a way that tem- 
perature, humidity and ventilation are at all times under 
automatic control. Provision has also been made for the 
preservation of meat by means of carbon dioxide gas if the 
occasion arises. 

It will b(» the aim of the institution to experiment witli 
all possible types of refrigeration in order to find the most 
satisfactory method. 

Specimens of meat , it is expected, will be sent to various 
South African and overseas stations for further examination. 

A chemical laboratory, a physiological laboratory and a 
cooking room have been furnished in the research department. 
In the cooking room meat will be cooked in an elaborate 
electric stove to test its tenderness, palatibility and other 
qualities. 

The institution, the work of which will be co-ordinated 
with that of tlie other divisions of the Department of Agricul- 
ture, represents one of the most important developmenis at 
Onderstepoort in recent years. 


Aberdeen Angus Lead at Smithfield Again. - According to 
reports published in the British agri<*ultiiral journals Aber- 
deen Angus cattle again dominated this year's Smithfield Fat 
Stock Show. This lueed and its (‘losses furnished not only 
the winners but also the reserve animals of all the inter-breed 
tro])hies. The weight-for-age figures are of particular interest. 
Thfe champion animal of the show, Lady Bobinson's ^^Magno- 
lia of Kirklington/' weighed just on 1 ,6001bs. at two years 
and 11 months, and ended her show (*areer by being bought 
by a firm of Glasgow butchers for £165. Reserve positions 
for the two supreme championshij) contests were also filled by 
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pure-bred Angus, a steer scaling l,5461bs. at two years and 
six niontbs, and a heifer weighing l,1621bs. at one year and 
nine months. The best steer over 15 months and under two 
yeai’vS, a Shorthorn-Angus first-cross, scaled IjGOOlbs. at one 
year 11 months; the best steer or heifer 15 months and under, 
a pure-bred Angus, made 9021bs. at 11 months and four 
weeks; and the best heifer above 15 months and under two 
years, a pure-})red Angus, weighed I,lG2lbs. at one year and 
nine months. 


Notice to Farmers. — Farmers re(|uiring advice during the 
(‘oming year on matters relating to soil (‘onservation, irriga- 
tion and water conservation schemes, are requested to send 
in their a}>})licati()ns for visits as soon as possible, to the 
Director of Irrigation, Dox 387, Salisbuly^ or if in Matabele- 
land, to the Irrigation Engineer (Matabeleland), Box 566, 
Bulawayo. 

Farmers are particularly re(|uesied not io a])j)ly direct 
to an engineei while on tour, unless previous application has 
been made to one of the above addresses. Visits of this nature 
make it impossible for him io adheie to the dates given to 
other farmers before the commencement of his tour. 

No (‘barge is made for visits if carried out in the course 
of a tour, })rovided they do not occupy more than one day. 

It is hoped that farmers will endeavour to co-operate with 
the Departnifuit by observing the above points, so that dis- 
appointments may, as far as ])Ossible, be avoided. 

The Curing of Ginger.— The following notes taken from 
Tropical Apricvltnre , tlie Ceylon Journal, may be of interest. 

Of the two methods of curing ginger (1) sulphur curing, 
(2) ordinary curing, the former, which had a number of 
advantages over the ordinary curing, has now to he discon- 
tinued owing to the regulations introduced in most iinj)orting 
country prohibiting the sale of ginger containing sulphur 
dioxide. An investigation was made by the Department of 
Agriculture, Ceylon, to discover whether equally good samples 
of ginger could be prepared without the use of sulphur. The 
most stiitable variety was found to be the Cochin, which if 
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cured in the proper way gives a plump light buff coloured 
prodiut of goo(] aroma, flavour and fracture. A period of 
eight to ten days of sunshine is essential for curing. If rain 
falls on the ginger during this period, mould and a musty 
flavour are developed which no amount of washing and drying 
will eliminate. To obtain a light coloured product curing 
should begin as soon as the crop is harvested. If more than is 
required for a day’s peeling has to be harvested, the rhizomes 
should be placed in a well-aired room in small heaps, dry 
soil being spread over successive layers of ginger. As soon 
as harvested the ginger is first w^ashed to remove all earth 
and then soaked in clean water till the following morning. 
Peeling is the next operation, and this may be either rough 
peeling for the local market or clean peeling for the English 
market. Clean peeling is expensive and only 10-14 lb. per 
day can be cleaned by one peeler. As soon as peeled the 
rhizomes are placed in water and the gummy exudation 
removed by washing. Several more wasliings and soakings 
are given, as this is one of the most important operations in 
ginger curing. When washing is (omplete the ginger is 
spread on cement or bamboo tables to dry, rock slabs being 
better still. Drying takes 5 or 6 days, during which time 
the ginger must be turned several times daily. When quite 
dry the ginger is washed again, a process which improves the 
colour considerably. This washing is only used with clean 
peeled ginger for the foreign market. The final drying takes 
fb4 days. Crude peeled ginger in India is sometimes soaked 
in a mixture of red earth and whitewash and then dried. This 
prevents the growth of mould. 


Covers for the 1938 Journal. — Cardboard covers, with 
printed slip for the 1988 volume of this Journal, may be 
obtained from the Art Printing Works, Pox 481, SalisWry, 
for Is. 9d. post free. The covers are hinged with cloth and 
punched to match the holes in the Journals. When put in 
position string is passed through the holes and tied and the 
gummed cloth strip is then stuc k on the back and the printed 
label fixed in position. These covers are also useful for 
binding bulletins reprinted from the Journal. It should be 
noted that copies of the ordinary Departmental bulletins are 
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now supplied to residents of So ut kern Rhodesia free of 
cdiarg'e. Persons resident outside the Colony still have to pay 
dd. per copy. 


Cleanliness Hints for February.—Burn tobacco primings 
and unthrifty plants. Dig over seed-beds. Clean the grading 
sheds regularly and destroy rubbish at once. Collect and 
<iestroy fallen and stung fruit. Destroy^ weeds. Cut soiled 
wool from sheep suft'ering from scour. ^X^leanliness Aids 
Insect Control,’’ 


Cattle for the Sxport Market.— The Cold Storage Com- 
mission of Souihern Rhodesia lias, in terms of section 10 (2) 
(a) of the Cold Sloruge (\)mmisHion Act, 1987, with the 
ajiproval of the Minister of Agriculture and Lands, fixed the 
following j)rices to be jiaid for the periods stated by the Com- 
mission tor cattle purchased other than at public auction, the 
carcases of which shall be exported in the form of (hilled 
meat : — 


1939. 

January .. . 


Impel ial 
Grade. 

85/. 

Standard “A” 
Grade. 

82'- 

Standard “B* 
Grade. 

27/6 

February . . . 


H2I- 

29/- 

24/6 

March 


80 / - 

27/- 

22/6 

April 


;{()/- 

27/- 

22/6 

ilay 


80/- 

27 '- 

22/6 

J line 


;il /- 

28, - 

28/6 

July 



29 - 

24/6 

August 


mi- 

80/- 

25/6 

vSept ember 


:14 

81/- 

26/6 

October 


85/- 

82'- 

27/6 

November... . 


85/- 

82/- 

27/6 

December... . 


85/- 

82/- 

27/6 


These pric es will be paid per 100 lbs. on the cold dressed 
weight delivered at the (V>mmission*s works in Bulawayo. 
Cattle purchased out of hand will be paid for on the above 
basis, less railage or (‘ost of delivery, cost of purchasing and 
allowance for condemnations and rejects. 
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Undergnule beef derived from cattle of indiscriminate 
sxge but in prime condition will be paid for at a price of 22/6 
per 100 11)8. cold dressed weight. 


Imperial Agricultural Bureaux.— Altlioiigh ihe chief aim of 
the Imperial Agricultural Bureaux is to serve the scientist, 
some of their publications are of considerable interest to the 
practical farmer. A selection is given below. These publica- 
tions can be obtained from the Secretary to the Executive 
Oouncil, 2, Queen Anne's (late Buildings, Dartmouth Street, 
London, S.W.l. Prices include povstage. 

Organic Manures ... ... ... ... 2/- 

Tropical Soils in relation to Tropical (.h*o])s ... 2/6 

Erosion and Soil Conservation ... ... ... 5/- 

Soil Structure ... ... ... ... 2 - 

Problems of Animal ?Sutrition and Animal JIus- 

bandrv in Northern Nigeria ... ... 1 /- 

Recent Researtdi in Poultry Nutrition 1/- 

Composition of some Afri(‘an Foods and Feeding- 

stuffs ... ... ... 1 /- 

Problems of Fruit Tree Nutrition, 1988 . . .. 2 - 

The Fraineworking of Fruit Trees, P)8S . . 1 - 

Nutrition and Manuring of Small Fruits, 1986 ... 2 - 

Vegetative Propagation of Tropical and Sub-Tropical 

Fruits, 1980 . . ... ... ... 2/- 

Plant Injection for Diagnostic and fhirative Pur- 
poses, 1938 . . .. 5/- 

The practical fruit grower will often find inten^hting 
matter in the quarterly periodical, ' ‘Horticultural Abstracts." 
Annual subscription in Empire countries, 20/-. Single 
copies 5/- each. 

Animal Breeding in the British Empire .. ... 2/- 

Inheritance of Productivity in Farm Stock (Reprint) 6d. 

The (lenetics of tbe Pig (Reprint) ... ... 2/G 

The Bursate Lung-Avorms of Domesticated Animals 5/- 
Helininthology in its Application to Livestock ... 1 /- 

Helminthology in its Application to Agriculture and 

Horticultxire ... ... ... ... ' 1/. 
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Diseases of Tobacco in 
Southern Rhodesia. 

(Supplement I. 1932 to 1938.) 

By J. C. F. Hopkins, D.Se. (Lond.) .\.I.C.T.A., 
Senior Plant l^xthologist. 


(Continued,) 

PABASITIC DISEASES IN THE FIELD. 

Fungous Diseases. 

Hildew or WmiE Morim (Erysiphe (‘(chonjceannn, DC.). 

Now lhat the Hickory Pryor variety has lost favour with 
growers and has been replaced by the more resistant Orinoco 
While Stem, Willow Leaf, Jamaica Wra])per and so on, 
mildew' has become ot much less importance in llhodesia. 

Again, priming is practised much more generally to-day 
than it was a few' years ago, and this has had the effect of 
reducing the amount of mildew' in tlie cro]). 

Occasional rej)oi’ts are re(*eived of severe damage done by 
this disease, and tlie reasons lor the s]>oradic outbreaks have 
not been explained. 

It now seems certain tliat aeration ot tlm plants gives a 
satislactory measure of control and tlie use of lungicides, such 
as j>ow'dered siilphuiy is not considered to be economically 
practicable. 

ControL — 'Cext tig. 3 show^s diagrammatically the effect 
of aeration and sulphur on mildew' control. The rectangles 
represent field plots laid out in triplicate, each series of four 
occupying 1 acre. The dots represent plants infected with 
mildew at the time of reaping. 

It wTll be seen that there is much less iuiection in all 
treatments in the lo>ver series of plots, and this is considered 
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WHITE MOULD TRIAL-i«30. 

prinedhi^h primed low primed low unprimed 



No Sulphur dOHMU-Selphiir 20lbpa.Su4plwr No SuMwr 

Text Fig. 5. — ^Diagram of white mould control experiments. Bach dot 
represents an infected plant. 
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to be due to poor growth of the plauts resulting from infertility 
of soil. No crowding of leaves took place in these plots so that 
ventilation was ample. 

In the other two series, both high priming and sulphur, 
with or without priming, reduced the incidence of mildew as 
compared with the controls. In the latter, one early priming 
was given and the plants were allowed to grow without further 
treatment. In the high primed plots, leaves were removed 
three times, leaving a bare length of stalk varying between 
6 inches and 1 foot above the ground, according to the size 
of the plant. The low primed plants had two primings. 
Topping was adjusted as far as possible to leave eleven leaves 
per plant. 

No opportunity has been found of investigating this 
disease on Turkish tobacco. 

FiUMi Eye {Cercospom nicotianae Ell. and Ev.). 

Although this disease was dealt with at some length in 
the Departmental handbook, its o(‘(‘urrence is still general 
and it is responsible for a greater annual loss to the tobacco 
industry than any other disease. The usual vsymptoms have 
already been fully described, but an abnormal type of frog- 
eye sometimes develop8(*) on very light leaf during spells of 
drought following very wet v^eather. 

Description . — As a result of uninterrupted cold, wet 
periods newly planted toba< co does not make the accustomed 
raj)id growth, and nearly everywhere the plants become yellow 
in colour. Not uncommonly the young plants are covered by 
weeds whifdi have been allowed to get out of hand. It is not 
surprising, therefore, to find the lower leaves severely atta(dved 
by leaf spotting organisms, chief among which is the frog-eye 
fungus. The typical brown, white-centred sjxds are numerous 
and conspicuous on the upper leaves, but are fewer in number 
and not easily detected lower down the plant. Instead are 
to be found large chestnut-browui blotches which, in the case 
of plants surrounded by weeds, encroach upon and finally 
destroy the almost white bottom leaves, leaving them as limpid 
brown shreds hanging from the stalk. Frog-eye in this form 
does not usually occur in the field, but is comparable with the 
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<liseaHe as it appears on the lower leaves of seed-bed plants 
which have been allowed to become chlorotic, either as a 
result of excessively thick sowing of seed or fertiliser 
deficiency. 

Dining the internal between the cessation of rains and 
the ripening of the crop, if a severe drought is experienced the 
development of the lower leaves is not completed before they 
begin to turn colour. In other words, the leaves do not ripen 
nornially, but merely become chlorotic (yellow) as a conse- 
quence of impaired meiabolism. Such leaf is defi(‘ient in gum, 
thin in '‘body’’ and possesses a harsh texture. As is usual 
under conditions of drought, the tissue between the main veins 
of the leaves dies, (‘ausing the symptoms of "sun scorch,” 
"firing” and "drought spot” to appear. 

The lesions range from one-eighth of an inch to one inch 
in diameter, are chestnut brown in colour, with \ery thin dark 
browm margins and small dark brown central areas. Indistinct 
zonations may also be ])iesent. Very raiely the <‘entral areas 
are lighter in colour than the immediately surrounding dead 
tissue, and sometimes broad, bright yellow bands occur 
between the spot and the green tissue. Other leaves may show 
large circular or elongated light brown lesions with pronounced 
donations, and small dark centres, in which can be seen, with 
the unaided eye, an almost black, j)owdery mass of fungu.s 
spores (PI. 2 fig. 4). The spots are not surrounded by bands 
of bright yellowy although the cells bordering the dead areas 
are somewhat chlorotic. 

Microscopic examination [)roves the two typCvS of spot 
to be caused by the same organism, namely, th(‘ frog-eye 
fungus, and it is \er\ interesting to note that not only are 
the symptoms of the disease abnormal, but the fungus itself 
produces spores and spore-bearing branches of unusual 
dimensions.* 

Conditions favovring the disease . — It is well known that 
frog-eye becomes widespread when wet periods of weather are 

*The measurements for conidiophores are 30 to 50 4 to 6 microns, 

and for the conidia 50 to 65 \ 3 to 5 microns. C^onidiophores and conidia 
of the same dimensions are observed on a few typical frog-ey© spots which 
occui on the abnoimal material My measurements for the conidiophores 
of normal Oercospota vieofiaiufe^ as it occurs in Rhodesia, are 76 to 100 X 4 
to 5 microns, and foi the conidia 38 to 135 x 2.6 to 3 microns. 
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experienced shortly before reaping commences, but it has been 
demonstrated on many occasions that no serious epidemic 
occurs if the bottom leaves of the plants are relatively free 
from frog-eye spots before the wet weather sets in. 

If priming is delayed until the bottom leaves become 
yellow and show a large number of frog-eye lesions, there is 
always the danger of the disease developing rapidly so that 
it keeps ahead of reaping. 

The fungus commences to produce spores shortly before 
the centres of the spots turn white, and these spores are very 
soon blown about the field where they alight on and infeci 
clean leaf. The normal resistance of green leaf is lowered 
as soon as it commences to ripen which, combined with the 
disj)ersal of a large number of spores from spots on the lower 
leaves, accounts for the apparently sudden outbreaks of the 
disease which are so common in Khodesia. 

In the burns it has ))een found that temperature has a 
consideral)le effect on the development of frog-eye. It curing 
is comiiJenced in the usual way at 91^ T., the spores of the 
luiigus, wdiich have been bruslied from infected s])ots on to 
clean leaf, germinate and giwv through the tissues, causing 
the well-known barn sjiots, whicli appear when temperatures 
are raised. If, however, curing is comnieuced at 190' F. it is 
iound that vtuy few' barn spots appear, even though the 
atmosphere is saturated, as it must be in order to prevent 
B(*orching and allow' (‘olouriiig to proceed. 

Control.- Ill the seed-beds it has been shown that rc^gular 
spraying with c opjier comjiounds, such as Bordeaux mixtuie 
(4-4-bO) or colloidal copper (5 lb. to 100 gallons water) eveiy 
tivt‘ days from the tinn' tliat the fiist leaves are the ^ize of a 
shilling rigid up to trans])laiiting, gives complete protection 
against frog-eye. The spraying must be continued whilst the 
plants are being “hardened off/’ otherwise some infection 
will occur. 

In the field, successful control dejiends entirely on 
jiriming. Bottom leavevS must not be allowed to remain on the 
plants until they are yellow^ and covered wnth spots, but must 
be removed before the spots appear, or taken from the land if 
showing signs of infection. Decaying primings left in the 
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furrows and showing frog-eye spots have been examined at 
different stages, and it has been observed that the fungus 
continues to produce viable spores up to the time when the 
leaf is almost disintegrated. Spores taken from such material, 
which has been subjected to drying on the ground for several 
weeks, have germinated after a few hours in the laboratory 
when placed in sterile water. 

In the barns, the black spotting may be prevented by 
commencing curing at a temperature of 100“ F. in a saturated 
atmosphere. 

It has been reported by different workers that fr()g-e3^e 
is a seed-borne disease. No evidence of this has been obtained 
under Bhodesian conditions where seed heads are selected and 
bagged whilst the plants are in flower. That the disease is 
air-borne is, however, almost certain, because of its inevitable 
appearame on plants raised from treated seed in beds which 
have been sterilised, situated at considerable distance from 
tobac(‘o refuse at a time when no growing tobacco is in 
existence. Furthermore, the disease always occurs in crops 
planted in newly-stumped land as well as in old fields. 

Complete control is therefore largely dependent upon field 
sanitation and the destruction of all infected tobacco refuse 
(PL 2 fig. 5). 

llKOW^ Stem Rot (Phytophfhora parastitca Dast. amend 
Ashby). 

Mycelium coarse, with clavate and globose branches Sporangia 

(in sterile water) large, papillate 32 to 52 x 29 to 41 micnins, with h 
length /hreadtli ratio of 1 3 Chlamydospores numerous in potato dextroso 
agar, spherical, 21 to 39 microns diameter, witli a thick yellow wall. No 
oospoies seen. 

This disease has onh" been encountered twice on tobac(‘o. 
it is, however, common on certain garden plants such as 
Antn rlinniw , Clarl ia and Godetia. The connection between 
the disease on tobacco and ArifirrhhitiTn was establshed by me 
in 1931 (*). 

Description . — Brown stem rot has not been found in seed- 
beds and is superficially indistinguishable from black stem rot 
in the field. Affected plants show the usual sign of wilting. 



Plate 2 ig 5 \ppei) uk e >t ili ugljt h tuntius >ii suitact 
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the lower leaves being j^ellow, with reddish brown blotches of 
dead tissue. 

The fungus attacks the base of the stem, causing a brown 
depressed lesion to form. Later the internal tissue collapses 
and infection spreads to the wood and pith. The visibly 
infected area elongates and may extend to as itiuch as a foot 
above soil level, when Uie stalks of some of th^* lower leaves 
are invaded. 

The wood becomes stained and a brown rot is set up in 
the pith, which sometimes is divided into horizontal discs, 
but more frequently rots away to leave a hollow^ cylinder. The 
coal black rot associated with ''black shank'' and reported by 
Ilutler(*) from Nyasaland has not been observed with this 
disease. 

Conditions favouring the disease , — Brown stem rot has 
only been found in Rhodesia affecting tobacco growing in 
waterlogged soil. Experiments carried out in 1980 showed 
that excessive soil moisture was a necessary factor for fungal 
infection. 

The disease on garden plants may be brought about by 
irregular water supply, especially if the soil is allowed to 
become so dry that partial wilting takes place. This is 
especially so in the (*ase of transplants. 

It was also found in pot ex})eriments that plants with 
tough stems were more resistant than those with sappy stalks. 

Control . — If tobacco is planted in u ell-drained soil of 
suitable fertility, no control measures have been found to be 
necessary. 

Br.At'K Stem Rot {Phythiuin aphanidenndtuvi (Edson) 
Fitzpatr.). 

Mycelium coarse and frequently swollen in the cortical tissues, up to 7 
microns in width. Presporaiigia irregular, clavale or branched, cut off at 
the hyphal ends, up to 800 x 20 micions. Sporangia clavate or globose. 
Oospores, in oatmeal agar, colourless, 14 to 22 microns diameter with smooth 
wall about 3.6 microns thick. 

In the Departmental handbook, a stem rot in whit h a 
certain amount of blackening took place was described and 
attributed to a species of Rhizoctonia, It is possible that the 


104 


THE RHODES I V AGRICULTURAL JOURNAL. 


first reeortled disease was identical with the black stem rot 
which is now attributed to FhytJnvm apluniideruiatuni, 

Butler^*) in 192S described a stem rot from Nyasaland 
whi(‘h he attributed to this fungus, and what is apparently 
the same disease was reported in 1922 from Sumatra(^*) causing 
almost complete destruction of transplants. A similar disease 
^^ab lepojted in 1928 by Bunting and Dade from the Gold 
Coast(^''), lull the earliest record on tobacco was at Pusa about 

191G(^")- 

fptw/i . — '['he disease usually makes its apjiearance 
first of all ia fhe seed-beds, where it (‘auses a damping-off'’ 
of j)lants of all sizes. The general symptoms are the usual 
wilting and death caused by the fungus invading the tissues 
of the stem at soil level. 

But in the case of black stem rot, the final stage of affected 
plants is a jet black, slimy mass (PI. 1 fig. I) \vl)icli contrasts 
with the ])ale (olouied ])lant remains chai'aclerisf ic of oilier 
‘Mam])irig-ofr’ diseases (PI. 1 fig. 2). 

PJani> ready for seiiing out may be already infected at 
the (olJai witliouf showing an\ visible signs of w'ilting, and 
when tills is the case many are, of course, transplanted. If 
conditions are at all unfavourable and the plants do not 
estalilish themselves quickly, tlien the fungus continues to 
develop, extending upwards in the stem towards tlie leaves. 
In a short wdiile a soft rot develops throughout the whole stem, 
the plant collapses and is reduced to a w^d, very dark or jet 
black mass. Heavy losses necessitating replanting of whole 
lands have resulted Horn this ])hnse of the disease. 

Some ])lants may survive although still infected. They 
continue to grow^ under favourable conditions to a good size. 
If then a period of w^et w^eather sets in, the fungus in the 
stem again becomes active and the inft‘cted arm extends, 
causing tin* apjrearance of dejrressed, dark bi'owTi or black 
patches at the base of the stalks. 

Beneath these patches the tissues are jet black and a 
browTi discolouration of the woody part of the stem occurs. Tii 
the (‘entre the pith may be brown or black and is usually 
divided up by transverse discs, the spaces between the discs 
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being hollow. ‘^Discing’' of the pith also occurs in association 
with other stem diseases and does not appear to be diagnostic 
for this fungus. 

By this time affected plants show the usual symptoms 
of stem or root diseases, namely, wilting, with yellow and 
brown discoloration of the lower leaves. They are super- 
ficially indistinguishable from plants affected by the nematode, 
f! etc VO (1 era m a rion i . 

Conditions favourtug the disease.- -In seed-beds, wet con- 
ditions caused by inadeijuate drainage, over-watering or 
prolonged rainy weather favour attack by the fungus. After 
transplanting the diseavse maj^ develop rapidly on plants which 
fail to establish themselves as a result of hot, dry weather 
following removal from the seed-beds. ‘ ‘Lanky’ ^ seedlings 
with long stems arc also more susceptible than shorter, more 
robust plants. 

(\)n1roL— the causal fungus is a soil inhabiting 
organism, the first ])recaution to be taken is seed-bed sterilisa- 
t i on . 

Overcrowding of seedlings not only makes conditions more 
suitable for the development of the disease, but also produces 
the type of “lanky” plant which is more susf*e])tible after 
being set out in the lands. Thick sowing of seed-beds should 
therefore 1)(* avoided. 

(’are should be taken in the choice of seed-bed sites to 
see that the beds aie well drained, and over-w’at('ring should 
he avoided. 

Eegular spraying with Bordeaux mixture at 4-4-50 
strength does not appear to prevent the disease, but consi- 
derable suc(‘ess has been obtained by sprinkling dry Bordeaux 
powder on and around infected patches of plants. Tlie use 
of (^heshunt compoun<l is also re(‘ommended (see Care of 
Seed-beds). 

When setting out in the lauds, care should be taken to 
see that only healthy plants are selected, and if black stem 
rot is known to occur in any particular land, transplanting 
into this area should only be done when conditions are very 
fa\ourable for the growth of tobacco. 
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Virus Diseases. 

Mosaic'. 

Little more can be added to wliat was written in the 
Departmental handbook about mosaic*. 

That several viruses of the mosaic group affect tobacco in 
Ithodesia is fairly certain, but the symptom expression of 
various virus coinplexes lemains to be worked out. 

Co?itroL — So far there is no evidence to suggest that 
mosaic diseases are introduced to Rhodesian grown iobacco 
by insects, so that control still depends almost entirely on 
reducing the handling of plants to a minimum. 

iieds sliould be sown so that there is no necessity for 
thinning out later on and the soil should be burnt to kill weed 
and grass seeds. 

When plants are pulled, the boys’ hands should be washed 
from time to time in soap and water and the water c*hanged 
frecjuently. Tobacco smokers or boys wdu) take snuff should, 
as far as possible, be kept from the seed-beds. 

Washing of hands should also be done when planting out, 
but the water must be changed often otherwise the concen- 
tration of the virus in solution may become so great that it 
is infectious. 

Priming should be dehned until the seedlings ha\e put 
out several leaves when mosaic infected jdants can be 
detected. They should be pulled out before priming is started, 
but the holes should not be refilled, as it has recently been 
shown in America that there is a danger of the ‘‘supplies'’ 
becoming infected from the soil. It normal precautions are 
taken, the amount of mosaic* present before jiriming takes 
place should be negligible and roguing will have little effect 
on the stand. 

At the second priming mosaic* infected plants should again 
be rogued, but if the percentage is so high as to noticeably 
affect the yield if pulled out, they should be primed by special 
boys detailed for the purpose. It is a dangerous practice to 
leave these plants unprimed owing to the danger of creating 
a source of frog-eye infection. 
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Whilst priming is being carried out washing of boys’ 
hfTnds should be done in the same way as recoraniended for 
planting. 

In order to prevent the use of infected snuff, the question 
of issuing specially prepared snuff rations fo boys has been 
considered. If this snuff is made from fermented and heated 
leaf, the origin of which is known, the chances of mosaic 
infection remaining are remote. Samples of commercial snuff 
tested in the Plant Pathology laboratory were found to be 
uncontaminated by mosaic. 

Kosefi'E. 

Caused by the josette iWickens, 1938) virus. It is not sap transmissible. 
Vettor is M yzas pe)i^irae, Siilz. 

This disease, which has only recently been discovered by 
Wickens(“'j, is new to Rhodesia and possibly to science. It 
was first observed on one farm in the ITnivukwes in the season 
<»f l}W(>-87 and has now s]>read to most of the tobacco growing 
districts of the (’olony. It is transmitted from diseased to 
healthy plants by greenflies (aphids). 

})('scriptio7K — Symptoms of rosette vary considerably, but 
they appear to be determined more by the age of the plant 
and time of infection than by environmental (onditions or 
variations in the virus itself. 

J^lants uhich are infected ’SAlieii about two or three feet 
high cease upward growth abruptly and the bud and young 
leaves be(‘ome violently pmkered, curled and generally 
distorted. The older, well developed leaves at the base of the 
jdanf retain their iioiinal sliape and habit of growth, so that 
the disease im})arts to the paint a rosette appearance if viewed 
from vertically above dowmwards. Typical symptoms of a 
severely attacked plant are shown in PI. 4 fig. 9. 

If infection occurs late in the season after flowering has 
begun, the severe distorti(»n of leaves does not normally take 
place. Instead, they take on a hooded appearance due to the 
downward drooping of the margins and ti}>s. Such leaves 
are usually lacking in ‘‘body” and of a lighter colour than 
those more severely affected. In addition, the main veins 
assume a wavy appearance somewhat suggestive of leaf curl 
on very “light’^ plants. 
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Wic*keii8(^^j refers to distortion of the vstems due to 
cessaiioii of growth on one side and also to the vsudden curling 
under of the leaf tips. The symptoms seem to be the 
expression oi a necrotic strain in the virus, which causes small 
localised spots of vascular tissue to die suddenly. When a 
portion of the leaf midrib or a main vein is thus affected, 
longitudinal growtli ceases at on(‘e on the under side, but 
continues on the upper surface. The result, of course, is a 
rather charactesristic bending of stem and leaf. 

Alter growth has continued for some time and considerable 
}>ending of the leaf has taken place, it will often be found that 
small leafy outgrowths (or enations) appear across the angle 
of the midrib formed by the necrotic lesion. 

Although the leaves do not react a great deal to late 
infection, yet a rather serious phase of rosette is its effect on 
flowering and seed produc'tion. Fsually the flowers and Howler 
stalks of infected plants are more or less severely twisted, and 
a good number are shed early. Sometimes all fiow’ers or young 
seed capsules drop off and no setnl is produced by the })lant. 
On farms whore infection was general last year, growlers had 
some difficulty in obtaining enough seed for their require- 
ments. From observations made this season on some of these 
farms, it seems unlikely that the disease is seed-horne or that 
the seed is seriously affected by the virus. 

Kosette has been found in seed-bcnls both this year and 
last \ear. Several (‘ases of rather heavy infestation of seed- 
beds by aphids without the appearanra* of the disease have 
(dso ])een reported. 

The first symptom on young seedliugvs is a slight (‘urling 
downwards of the ti]) of one of the youngest leaves just 
emeig-ed from the bud. The plaid (‘ontinues to grow* and the 
affec ted leaf Ix^gins to })U{‘kei up as shown on PI. b flg. ]1. 
Subsequent Iea\es grow* in the same way, the distortion 
beco]nes more accentuated, and eventually a rosette of twisted 
and ])uckered leaves forms in the crowui of Ihe plant and 
grow th is arresfed. 

Where infected aphids have gained acc(\ss to seed-beds 
and have fed upon the seedlings, a number of these diseased 
plants wall bc‘ observed. This is ]>articularly thc‘ case in eorlv 
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beds from wlurli plants have been pulled for setting out in 
the lands, the remainder having been left for ‘^supplies/' 

Con(Jitio7is favouring the disease . — As with leaf (3url, any 
conditions which favour the development of the insect trans- 
mitting rosette will favour the spread of the disease. 

Already it is known that a number of common plants are 
susceptible.. Some are cultivated, some wild. Among the 
cultivated are tomato, potato and probably Zinnia, whilst wild 
hosts include the small nightshade or Sobee [Solanma nigrum) 
(PI- f) tig. 12) and the Chinese lantern plant or false cape 
goose])erry {Nicandra yhysaJoides). 

As this pariicular greenfly has a very wide host range 
and is known to be a very efficient carrier of viruses, it seems 
highly prol)al)Ie that the alternate host range of the virus is 
al'^o large. 

little is at present known of tobacc’o rosette 
and the Ixdiuvioiir of Mifzus persicar in Rhodesia, recommen- 
dations for control of the disease mus< necessarily be of a 
tentative nature. There are two obvious lines to follow, one 
is the tuadication of sources of virus infection and the other 
the destruction of greenfly. 

Apart from following the vspraying recommendations, 
grow (‘IS are urged 1o be ])articularly vigilant in seeking out 
seedlings infected with rosette. Diseased plants should be 
pulled out at oih'c and buried dee])ly or burned, so as to 
destroy not onlv the affected plant, but also any aphids with 
whicli it ma> be infested. For it must be remembered that 
any g-reenflies escajiing from an infected plant and invading 
a seed-bed will without doubt infeed a good number of liealthy 
se*‘dHngs. It wdll not be out of place to enqdiasise once ag‘ain 
tlie fact that the aphis, Myzus per^irne, is known to be an 
extremely efficient carrier of rOvSettf . 

With this in mind, it is necessary to (‘onsider the question 
of alternate host plants, including susceptible weeds. 

Tomatoes, zinnias and potatoes are (‘ommon garden 
plants, the first two often being growui near to seed-bed sites. 
Sobee and false gooseberry are usually to be found growing 
in vleis or on organic matter near seed-beds, and the latter 
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can always be fouud in abundance near to cattle kraals. It 
is of utmost importance that these weeds should be kept down 
on all parts of tobacco farms and that tomatoes, potatoes and 
zinnias be grown as far as j)08sible from tobacco seed-beds 
and lands. 

In urging the eradication of over-wintering host plants, 
sight must not be lost of the most obvious and dangerous of 
all, namely, ratoon tobacco. Thorough cleaning of lands and 
the continual removal of re-growth is now' of greater 
importance than ever, for one dirty land may spell disaster 
not only for the owner, but also for his neighbours. 

Itecommeiidations tor the control of tobacco rosette may 
f)e summarised as follows: — 

1. Meticulous exclusion from fallow lands of all tobacco 
re-grow'th. 

2. Itemoval from seed-beds and destruction of all seed- 
lings showing symptoms of the disease. 

t). Eradication of weeds, in j>articular false gooseberry 
and small nightshade or Sobee, from seed-bed sites. 

4. (Vssation ot tomato, potato and zinnia culture in the 
neiglibourhood of tobacco lands and seed-beds. 

5, Control ot aphis by spraying every five days with 
Bordeaux, arsenate ot lead and nicotine mixture according 
to the f(dlo\ving formula : — 

Bordeaux 8 lb. 

Arsenate of lead 11 1^* 

Nicotine extract (40?i.) lb fluid ozs. 

Spreader According to manufacturers’ 

directions. 

Water 50 gallons. 

Spray should be apjilied with high pressure through a 
nozzle giving a very fine mist. Every reasonable effort should 
be made to wet the whole surface of each seedling. Admittedly 
perfection is more or less unattainable, but this is all the 
more reason for being as thorough as possible. The ])re8sure 
behind a misty spray causes local eddies that assist in wetting 
the greater part of each plant. Where a suitable opening in 
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the dense foliage can be found or made, the nozzle should be 
poted amongst the seedlings so that the spray may reach the 
under sides of the leaves more directly. Aphids that are not 
hit by the spray will not be killed by it. Owing to the rapid 
breeding of aphids, one or two applications of nicotine 
are insufficient, and it is, therefore, necessary to add nicotine 
sulphate to the Bordeaux luixture that is normally applied 
every five days. 

The inclusion of nicotine sulphate in the spray also 
assists in keeping down the tobacco wliitefl}^ [Bemisia rhode- 
siaensisy Corb.), the vector of leaf curl, but here again it is 
most important that the under sides of the leaves are reached. 

In addition to nicotine sulphate and Bordeaux mixture, 
lead arsenate should be included in the spray. This insecti- 
cide reduces attack by split worm, leaf miner, leaf-eating 
insects, and to some extent cutworm. Split worm and leaf 
miner caterpillars are controlled by applications of lead 
arsenate only before the insects have burrowed into the plants. 
Once inside, they feed on the inner tissues and are no longer 
vulnerable to poison deposits that are confined to tlie surface. 
Insecticides made from derris root and pyrethrum may be 
used as a substitute for nicotine sulphate. 

6. The destruction of all residual plants as soon as each 
bed is finished with. 


liKAF COKI,. 

Caused by Nicotiana Virus 10 K M. 8mitb The virus is not sap 
tnnismisaible or seed borne. Vector is Bemisw Cor)> 

This disease, whicdi is now known to be of virus origin, 
was included in the Dejiartmental handbook under the name 
of ‘‘Crinkle.” At that time the true cause was unknown, 
although the presence of a virus was suspected. 

Description , — The symptoms of leaf (Tirl vary rather 
widely ac(‘ording to descriptions from various parts of the 
world (^), (*), (•), but under natural (‘onditions of tobacco 
(‘ulture in Southern llhodesia, the variation in ap])ea ranee of 
infected plants is not great and depends principally on the 
age of the plant or the age at which infection occurs. ITndcr 
artificial conditions of greenhouse culture or where infected 
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Yolunteei' plants are growing in dense shade, there is much 
variation in leal appearance. It seems, however, unnecessary 
to deal with these variations in detail. 

The chief s}niptomb as they usually appear on field plants 
are a puckering or “savoying^’ of the leaves, which are usually 
of a dark green colour, accompanied by curling downwards of 
the leaf margins (PL G fig. 15). The leaves become brittle 
and the veins on the underside thickened. They may be 
detected easily if a portion of an affected leaf is held up to 
the sun and viewed by transmitted light, when the veins 
appear dark and opaque in (‘ontrast to those of healthy leaves, 
wnicn are \ranslu('ent. (PL G fig. 14.) A typical leaf curl 
plant is sliown opposite p. 74 in the Departmental handbo(^k. 

If a plant is infected whilst still very young, it fails 
to make good growth and may develop little more than lhat 
shown in PL G fig. 15. If, on the other hand, infe(‘tion occurs 
late in the season, then i( may be the top leaves alone which 
become curled, althougli the fully formed louer leaves alniost 
invariably ihicken up and fail to cure out a good colour or 
texture. 

It frequently happens, under these conditions, that v(‘in 
Ihickening is undetectable by ordinary" inspection and the 
new grouer finds some difficulty in distinguishing between 
leaf curl and the someuliat similar losette. llouever, the 
presence of greenfiy (aphis) should in most cases serve to 
identify the latter. 

Condiiions favourni(j the (lipase.— Ah it is known that 
leaf curl is transmitted from diseased to Jiealthy plants by 
whiteflies, it is obvious that (‘onditions favouring the breeding 
up of the insects will also favour the spread of the disease. 

The most (*ommon sources of infection in Rhodesia are 
abandoned tobacco lands in udiich iniected ratoon plants are 
allowed to remain. As soon as the winter months have passed 
and daily temperatures rise, whiteflies ap])ear on ratoon and 
volunteer tobac*co plants in fallow lands* After a few weeks 
have passed these insects can be found in abundance feeding 
and breeding on the lower sides of any leaves which have 
developed, and within a very short time nearly all plants 
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soil. T1 i 6 syiiiptoins consist of a curling upwards and inwards 
of tlie leaf margins, marked thickening of the leaf blade, 
accompanied by brittleness of the tissues. Attected leaves 
usually become very smooth and glossy on the upper surface. 
Seedlings aftet'led by chlorine toxicity are shown in PI. 7 
fig. 16. 

It has been found in America (^) that the disease is most 
severe on light sandy soils deficient in humus, but contributory 
conditions in Bhodesia have not been studied. 

No control measures have been found to be necessary. 
pRENCaiNCi. 

Description . — The symptoms ot this diseaise are fully 
des(‘ril)ed in the Departmental handbook! 

Conditions favouring the decease . — The true cause still 
remains a matter of controversy, although most investigators 
are agreed that diseased plants may be induced to grow 
normally if supplied with readily available nitrogen sucdi as 
is contained in nitrate of soda. 

In recent yeais Irenchiug has been observed on numerous 
farms in the Colony. In a few instances all the plants in a 
land Jiave been affected to a greater or lesser degree, but it 
\^as geneially found that by half way through the season the 
majority had thro\Mi off the disease and were growing 
normally. In every case investigated the affected crop had 
been ])lanted on newly stumped land which was pre[)ared late 
in the year. Very heavy rain storms liad also been experienced 
in these localities. 

Again, frenching of small j)atches of plants huf^ been 
observed to occur for t%\o or even three yeans in succession on 
the same ])iece of soil, ])ut such persistence has, fortunately, 
not been seen over extensive areas. .Shear(‘^) in America 
records a similar persistence during seasons of heavy rainfall - 
iloore and Hean(^^) in the Union state that soil factors such 
as j) 0 ()r cultivation, waterlogging and the formation of a hard 
pan, are associated wdth the disease. Other workers, including 
Rpencerf^'*), have found that a similar condition is produced 
as a result of poisoning by such mineral elements as manga- 
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nese and thallium. No worker has as yet been able to produce 
typical symptoms at will, so that the cause of frenching must 
for the present remain a mystery. 

ControL — Although no important progress has been made 
recently in our knowledge of the disease, yet it is fortunate 
that the measure recommended in 1930(^*), namely, the 
addition of a top dressing of nitrate of soda at the rate of 
45 lbs. j)er acre whilst the plants are young, is found to give 
satisfactory^ control. 

In addition, growers should endeavour to avoid the disease 
by stumping new land sufficiently early in the year to allow 
tlie soil to be worked into good condition before planting. 
Whatever is present or absent in the soil to (;ause trenching 
seems, under llhodesian conditions, to disappear from lands 
wlii(di are well cultivated . 

MISCELLANKOTTS DISEASES. 

IjiGuiNiN<i Injury. 

Deacriyiton , — From time to time reports are received of 
patches of plants some 50 to 100 yards across being killed oh* 
or distorted, those nearest to the centre being the most severely 
affected. The symptoms are twisting and flattening of the 
stems, es])ecially near the apex, accompanied by curling,, 
twisting and puckering of the leaves. Plants near the centre 
may be found lying on the ground and in some of them a soft 
rot of the stalks sets in. 

The midribs of many of the leaves develop necrotic areas 
on the under side, so that the leaf tips curl downwards and 
inwards towards the stem, simulating in some respects the 
symptoms of rosette or of “kromnek,*^ as described by 
Mooref*'). The midrib also appears to be constricted so that 
the web of the leaf is puckered into folds as vsliown in PI. 7 
fig. 17. In a short time a soft rot of the midrib commence'^ 
and frequently extends down the stem in the form of a brown 
streak. Infection of these damaged areas by soil-inhabiting 
fungi, particularly species of Ftisarivm , soon takes ])lace and 
many of the badly injured plants die. 
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The plants on the margins of alfeeted patches usually 
show a slight bending of the stems and occasionally bear the 
rather characteristic kinked leaves. 

The trouble was at first sus])ected to be of virus origin^ 
but luinibers of grafts and buds made on healthy plants failed 
to transmit the disease. The symptoms as tliey apj)ear in 
IKiodesia correspond closely with those described by Wolf("'‘) 
in America for lightning injury, and local reports indicate 
that the trouble occurs after heavy thunderstorms. It is 
leasonable to assume therefore that the affection is caused by 
lightning. 


DISEASES OF VVlU^Cr. 

Darn Hot [lihizopns arrhizns Fischer). 

Aerial mycelium grey, light at fiist, becoming daikei ; rhi/.oitl^ piesent: 
sporangia numerous, giving black appeaiMiu^e lo mycelium, globose: 
<*olumella hemisphcuc ; spoies brown, subglobose 5 to 8 \ 4 to 6 micions 
Zygospores not seen 

Barn rot due to 7/. (inluzns is ot common occurren(‘e in 
c losely packed barns and is similar in apjiea ranee to the rot 
which sometimes appears in barns and is found in high condi- 
tioned bales. The latter, however, is caused by a closely 
related fungus, R, nigricans Ehrenb. 

Dcarripl ion . — The disease* begins with a sottening of the* 
midribs of the leavers ttt the butt-end after colouring, and is 
followed by a furry growth of white or greyish fungus. The 
butts soon turn dark brown, the discolouration extending 
downwards into the web of the leaf. The leaf tissues 1)ecome 
wet and soggy and the grey mouldy growth of the fungus 
c‘xtends all over the infected area. The disease jirogresses 
very rapidly and in extreme cases may cause the hands to 
break away from the sticks and fall to the floor. 

Conditions javonrinp the disease. — The mould is liable 
to spread in loosely packed bulks, especially if they are put 
down in high condition, but the fungus does not appear to be 
able to develop actively in bales. The presence of barn rot 
in the latter does, however, affect the saleable value, as a 
<ertain mouldy flavour is imparted to the tobacco. 




Plate 8 1*1^^ 18 P>aiii lol on Huecuiefl leal (llt^iliaimm specimen! 

I’late 8 hig 19 Stick ul Hue CLueci It tl i uinecl 8) bain lul 
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Barn rot, which is caused hy the fungus Nhizopus 
arrhizvs Fischer, develops on partly cured leaf maintained 
in an atmosphere deficient in ventilation and high in 
humidity. These conditions are brought about by excessively 
close ])acking in the barns, which prevents air circulation. 
Suitable conditions for barn rot do not aj)pear to be caused 
by high humidity and lack of ventilation alone, such as would 
result from the addition of too much water and closing of 
ventilators. Close packing of the tobacco seems to be a 
necessary factor. 

Control . — Prevention (d)\iou^ly dej)ends upon correct 
packing of barns. 

When tdimatic conditiont> cause large acreages of tobacco 
to ri])en at one time, the amount of leaf to be ( ured is often 
in excess of normal barn accommodation. In an endeavour 
to obtain as high a yield as ])ossible, it is only natural for 
the grower to j)ack as much leaf as possible into the available 
barn s[)ace, but such procedure may have disastrous results 
if barn rot becomes active. 

In order to prevent hea^w losses, two alternatives present 
themselves. Kit her the leaf must be sorted during rea])ing 
and only the best retained for curing, or else ])riming must 
be so arranged that tlie total number of reaped hnnes is 
reduced to suit barn accommodation. 

'File latter method is obviously j)referal)le, tor if [)riming 
is ( arried out at the corre(*t times and the thin, })aj)ery leaves 
Irom the ])ottom of tlie j)lant are removed, then not only is 
tlie remaining croj) improved in quality, but frog-eye spotting 
is also eliminated. 

Wlumever a difiicult planting season makes congestion 
in tlie barns inevitable at harvest, growers \\ould be advised 
to plan their piiming operations as tar a^ possible to conform 
with the situation, bearing in mind that drastic early priming 
(such as is sometimes necessary for the control of angular 
spot) may delay ripening by a week or ten days. 

Yeceovv Moru) {A.^perijiUvs flavus Link). 

This disease is not of frequent occurrence in Rhoilesia, 
but may cause appreciable damage during curing under 
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con<litions similar to those which favour barn rot. It is not 
unfjommon to find both diseases present on the same leaf. 

Description . — Yellow mould first appears as small, 
medium brown, circular spots scattered over the leaf after 
the colour has been fixed. It is not unlike the incipient stages 
of frog-eye or Alternaria barn spots. The spots increase in 
size, without changing colour, to reach a diameter of half 
an inch or less, but sometinievs several spots may run together 
to form larger discoloured areas. 

This disease may be recognised, when the leaf is removed 
from the barn, by the ])resence in the centres of many of the 
spots of small circular patches of yellow fungus, whicdi 
resemble pinches of powdered sulphur. 

These minute tufts are the spore heads of the fungus 
Asperyillns flavus Link, which grows in the leaf tissues under 
the damp and close conditions of an overpacked barn, and 
causes the brown spots described above. 

The same fungus has also been recorded on fire-cured 
tobacco in Rhodesia and has been observed to develop fairly 
freely in loosely packed buIktS, sj)oiling the appearance 
of the leaf. 

It is believed that this is the first record of Aspergillus 
flavus causing a leaf spot of tobacco, but how far it affects 
the flavour of the manufactured product is not known. Its 
chief importance at the moment lies in its ability to cause an 
unsightly spot which materially lowers the value of the leaf. 

Control. — The same measures as are recommended for 
barn rot will control yellow mould. 
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Wheat Varieties Tested at 
Salisbury. 


By T. K. Sansom, Plant Breeder. 


The following selected pure lines of wheats grown at the 
l^lant Breeding Station, Salisbury, are available for free 
distribution to farmers. 

Applicants are re(piehted to apply early, stating what 
varieties are required. 


!Not more than six varieties of seed can be supplied to 


each aj)i)licant, and the amount of seed of ea(di variety will 
depend on the number of applications received for each 
variety; it is anticijiated, however, tliat not less than 10 lbs, 
of seed of any one vaiiety will be distributed to each applicant. 
No aj)pIications can be (‘onsidered wdiich are re(‘eived after 
I bill March, 1939. 

1. 

Hew ai d, B.21— -22 — S — 1. 

2 

Ileward, B.23 — 2b— S — 1. 

Pusa, 4. 

■1. 

(iranadeio Klein. 


Floreiice. 

(). 

Kenya (Governor. 

1 . 

Pun jab <SA. 

S. 

Renow n. 

9. 

B. 250, b.l. A.(>4 (L). 

10. 

N.B. 230, A. 14 (L). 

]]. 

122, D.LT.L. 

12. 

131, rjf.v. 

l-‘l. 

14. 

Pilgrim. 

Beltista. 

15. 

r>8 F.L.l. 
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16. Sabanero. 

17. Beardless uon-vsb altering wheat. 

18. Bearded non-sliattering wheat. 

19. Thatcher. 

20. 13,286. 

21. Lalkasar Wali. 

22. Karachi L.8. 

The two Kewurd strains have been grown on a fairly 
extensive scale during the past few years. They are beard- 
less; of good inilling quality; rust-resistant; early maturing, 
but require a soil in good heart to yield well. 

Pasa 4. — Has been grown previously in this country; is 
beardless; it is susceptible to rust, but in those areas where 
rust is not bad will yield very wxdl; on the Plant Breeding 
Staiion this wheat, under irrigation, has yielded as well as 
Punjab 8A, which is one of the highest yielding wheats in 
Ihe country. It is very early maturing and makes little leaf 
growth, and therefore should be of use to those farmers who 
thresh by means of hand power. 

(i ranadero Klein, — Is a bearded vheat which is very 
resistant to rust, and can be recommended tor those areas 
where Karachi becomes badly rusted; it is fairly tall growing 
and takes approximately the same time to mature as does 
Karachi. 

Florence. — Is a b(*ardless wheat; fairly resistant to rust 
and early maturing. It has shown pronnse at the Plant 
Breeding Station. 

Kenjfa tT'orc/ no? .- - Known alst> as “Somers Korea’' and 
‘‘90 day Wheat, ’ has been grown on a large scale in every 
district of the Colony for a good many years. It is one of the 
safest wheats to grow in the Colony, being rust resistant and 
early maturing, though it seems to be more susceptible to 
frost than other varieties. A heavier rate of seeding is 
required for this wdieat owing to its poor tillering habit and 
fairly large size of the grain. 

Punjab 8A. — Tinder favourable (onditions this is one of 
the highest yielding wheats grown in the Colony; but wliere 
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rust is severe it should not be grown, being very susceptible. 
The growth habits are similar in all respects to those of 
Karachi. The seed, however, grown under the same condi- 
tions as Karachi is always a little larger than Karachi seed 
and has a more metallic appearance. 

Kenown, — Is a beardless wheat, which is resistant to rust; 
of good milling quality and fairly hardy. 

i?.256, fi.l. .4.64 (//). — Is a beardless wheat; resistant to 
rust and fairly early maturing. This wheat has shown promise 
at the Plant Breeding Station and elsewhere. 

]WB, 230. A. 14 (Z). — Is a beardless wheat; resistant io 
rust and fairly early maturing. This wheat has shown 
promise at the Plant Breeding Station and elsewhere. Did 
well in the variety trials at TTmvuma in the winter of 1938. 

122. D.I.T.L , — Is a beardless wheat ; resistant to rust and 
fairly early maturing. Did well in the variety trials at 
XJmvuma in the winter of 1938. 

131 .r. 5. P. — Is a bearded wheat; resisiant to rust and late 
maturing. 

Pihpum . — Is a bearded wheat; fairly resistant to rust. 
Has shown fair [promise at the Plant Breeding Station. 
Shatters more than do most bearded wheats. 

BelUsta, — Is a bearded wheat, rust resistant and has 
shown promise at the Plant Breeding Station. 

58.F.Z.7. — Is a beardless wheat; resistant to rust and late 
maturing. 

Sahanero. — Is a bearded wheat; rehistaiit to rust, hardy, 
late maturing and tall growing. 

Beardless non-shattennff Wheat, — The glumes of this 
w^heat are stronger than any other w^heat, apart from the 
bearded non-shattering wheat, grown at the Plant Breeding 
Station. 

Bearded non-shattering Wheat. — Same remarks as above, 
except that this wheat is bearded. 
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Thatcher . — Is a beardlesH wheat, resistant to rust, late 
maturing. 

Lalkasar TFa/t. — Like Punjab HA, is one of the highest 
yielding wheats grown in the Colony under favourable condi- 
tions. It is perhaps slightly more resistant to rust than Punjab 
8A. Vegetative characteristics identical to Karachi. 

Karachi L.‘S . — Is a red seeded selection from Karachi; is 
bearded, as susceptible to rust as is Karachi and takes the 
same time to mature. Has a verj' attractive looking grain. 

Applications should be addressed to the Agriculturist, 
Department of Agriculture, P.O. Box 387, Salisbury. 


CLEANLINESS AlDS InSECT CONTROL 
in Lands and Sheds, Stores and Farmsteads. 
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Trees and Wild Flowers. 

ON THE EIIODESIAN FARM. 


Bv Chas. K. Brain, M.A., D.Sc., Direidor of Agriculture. 

PART II. 

Two Common Tree-orchids [Orchidaceae ). — The orchids are 
MTuong the iiiost beautiful and interesting wild flowers of the 
(•ouiitry and it is surprising that more attention has not been 
paid to them. They fall into two main groups, the ground 
orchids which are classed in the text books as terrestrial and 
those which live on the bark of trees and do not have roots in 
the soil, and are therefore (‘ailed epiphytes. 

Tlie family Orchidaceae is the largest of the large group 
of j)Iants with one seedling leaf and leaves with parallel veins 
as illustrated by tJie lily family. Tliere are more than five 
thousand different orchids known, most of which are found 
in the forests of Asia and South America. There are probably 
about 60 common orchids in this country, fifty or more of 
wiiich are ground-orchids. The flow ers, throughout the whole 
family, are unusual. The show^y parts are in tw^o sets of three 
members each. The outer parts may be grecmish but are 
usually white, or pink, mauve, yellow^ or purple. They are 
usually referred to as the lateral sepals, i.e., one at ea(‘h sid(‘, 
and tlie dorsal or odd sepal. The inner set of three are the 
])etals. They are usually broader than the sepals and the odd 
one is generally long, often pointed, and is called the li]). The 
dorsal sepal may he slender or, as in the Disns, be shaped like 
a hood or old-fashioned candle extinguisher. The lip may 
have side lobes and near the base w^here it joins the stem it 
may be produced into a broad sac, or a slender spur wdiicli 
may be many times the length of the whole flower. The 
remaining parts of the flower, viz,, the stamens which bear 
the pollen and the style which collects the pollen from another 
flower to fertilise the flow^er are united into a central column 
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whicli faces the lip. In the African species there is usually 
only one pollen sac or anther which is attached on the top 
or back of the column. The pollen grains are usually massed 
into from 2 to 8 club-shaped masses, often with a sticky stalk, 
which adheres to the head of any bee or other insect which 
visits the flower for nectar. When the insect visits the next 
flower of the same kind the pollen masses protrude from the 
insect's head in exactly the correct position to reach the style 
and so fertilise the flower. This is a wonderful adaptation to 
avoid cross pollination. 

Angraecum hoischymiu ui Reichb. — This is an epiphyte 
wiiich is common on the lichen-covered branches of some of 
our larger trees. The stem is short with numerous fleshy roots 
almost } inch thick, also usually (‘overed with moss or lichens. 
TJie leaves are few in number, uj) to 4 inches long, thick, 
fleshy, curved inward with the margins crinkled at intervals 
so as to appear crenulate. Two or three flowering stems 
usually arise close together from near the base of the main 
vstem and are usually about as thi<‘k as the roots and 8 to 12 
inches long. The flowers are about incli a(‘ross and are 
(‘reamy white (Fig. 9). They are readily distinguished by the 
very long straw-coloured spurs which may reach 6 inches in 
length and are slightly thickened towards the end. 

Anyraecuin Bolusii Rolfe.— This is also ;ln epiphyte 
which is widespread and common on the thicker branches of 
our native trees. The stems are long and straggling. The 
leaves are almost cylindrical with a channel down the upper 
side, pointed, from 3 to 5 inches long and usually curved. The 
flow^ers are small, borne on short thin flowering steins, pale 
WTixy yellow^ to apricot. The lip is three-lobed, and the spur 
is I to I inch long. (Fig, 10.) 

The Khaki Weed, Alteriianfhera achyrantha R.Br. Fam. 
J mavanfaceae, — This is one of the commonest w^eeds on roads 
and footpaths. It seems to flourish wherever subsoil has been 
exposed. It is a native of South America and the seeds were 
probably introduced to South Africa in bales of forage during 
the Anglo-Boer war. The prickly clusters of seed-cases turn 
khaki colour wdxen ripe and account for the common name 
given to the plant in South Africa. The khaki weed is a 
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prostrate rreej)er and a single plant may cover six square feet, 
and the growth is so dense that other plants are smothered and 
die. The seeds are very small, globular, black and shining 
and are eiu losed in the prickly burs which form either singly 
or in clusters in the axils of the leaves (Fig. 11). Boots are 
formed at intervals wherever the prostrate stems touch the 
ground. This weed can only be eradicated by carefully 
removing all the plants and their rooted branches before the 
burs mature and the seeds are ripe. 

Two Common Amarantua Weeds. Fam. Amarantaceae . — 
Two of our commonest w^eeds belong to the genus Amarantus, 
They grow wherever weeds occur and often attain a height of 
two to three feet when growing in rich soil. Amarantus 
paniculatus Linn, is easily recognised by its spiny cylindrical 
heads. (Fig. 12.) It is probably introduced from Southern 
Europe. Arnarantus Thunhergii Moq., a native species, is 
usually smaller and the prickly seed clusters are small and 
scattered up the stem in the axils of the leaves. (Fig. 13.) 
Many of the leaves have a brown or blackish blotch in the 
centre. A third species occurs in South Africa and is probably 
present in Southern Rhodesia. It has a pair of sharp spines, 
about \ inch long, at the base of each leaf-stalk, which 
account for the scientific name Amarantus spinosvs Linn. 

The leaves and young stems of the different species of 
Amarantus are commonly used by natives as spinach. 

These weeds can only be controlled by pulling or hoeing 
before ihe seeds mature. 

The Thorn Apples or Stink-blaar. Datuta spp, Fam. 
Solanaceae . — IV o species of thorn apple are very common 
throughout Southern Africa and a third is occasionally found 
in the lower parts of this country. They are easily recognised 
by the large leaves, tubular flowers, thorny fruits, and nasty 
smelling leaves and stems. They are ali commonly called 
stink-blaar (stinking leaf) in South Africa. They belong to 
the same family as the potato and tomato and contain power- 
ful drugs w^hich make all parts of the plants, including the 
seeds, poisonous. The air-dried leaves are imported into 
England from America for the extraction of the drugs 
atropine, daturine and hyoscyamine, and were formerly added 



Fig. 9. — A tnjui(‘cum K alKch i/nnuvt , ftom tlie Serui. Makwiro, flovv'criiig in 

November. 



Fig. 9a. — Flowerb showing long spurs. 






r"ig. 10.“ AfitfKi^ridn Plant showing stiaggling hrancli. Serui. 

Mdkwiro. fiowenng in November. 



Fig. lOa. — Planch showing cyiindiical lea\es and small Hower^ 
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to tobacco for the manufacture of asthma-cure cigarettes. 
There are cases on record of children having been poisoned by 
eating the seeds and sucking the nectar from the flowers. In 
South Africa the seeds are said to be fatal to young ostriches, 
but farmers in the Karroo and on the Highveld have observed 
cattle and goats eating the leaves with impunity, but state 
that when this is done the milk is always tainted. The three 
species are Datura stramonium L., with pale green stems and 
large white tubular flowers (Fig. 14); D, tatula L., similar to 
stramonium but with purplish stems and mauve flowers; and 
D, ferox L. with smaller white flowers and very large curved 
spines on the seed pod. 

The Dwarf Marigold (SchkuJtria honar}ensis L.). Fain. 
(^ompositae . — This is also an introduction from South America 
which probably reached South Africa with forage during the 
Anglo-Boer war It is an annual weed which varies in height 
from a few inches up to nearly two fetd according to the soil 
and water. When grown under favourable conditions it 
produces a roundish bush which is yellowish green in colour, 
with slender stems and branches and very narrow leaves, which 
are usually 3 or 5 partite. The flovrer heads are small solitary, 
with the bright yellow tubular florets projecting only a little 
way above the <*onical case (involucre). (Fig. 15.) It is an 
extremely common weed in gardens, farmyards and paddocks, 
and is readily eaten by cattle with the surrounding grass. It 
is stated to be one of the commonest causes of tainted milk in 
vSouihern Rhodesia. A single plant can produce up to four 
thousand seeds and no attempt at eradication will be successful 
unless all the plants are removed before the seeds are mature. 

The So-called Wild Foxgloves, Thiee (M>mmon weeds, all 
btdonging to the Family Pedahaaae are commonly called 
wild foxgloves l>ecause the flowers look something like the 
English foxglove, although they are not really closely related 
to ii. Pretrea zanguehartca J. Gay, is very common and wide- 
spread in pastures. It has long straggling branches which 
grow prostrate on the ground and which bear large numbers 
of bright pink flowers with darker markings. The flowers open 
in succession from the base over a long period and are follow’ed 
by the large oval disc-like burs with two stout spines which 
stand upright. These pierce the feet of animals and are 
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Bpread over large distances in this way. (Fig. 16.) This 
plant causes a disease in sheep in South Africa but does not 
appear to affect cattle. Sesamum capense Bunn. (Fig. 17) 
usually grows to a height of from 12 to 24 inches. The 
characters of the leaves and flowers are well shown in the 
illustration. The flowers are deep pink to red, often much 
darker in the throat. The important point to notice in con- 
nection with the Sesan turns is that the long seed pod which 
grows (‘lose to the stem where a leaf stalk joins it has only one 
beak. This is a native species, bui the introdu(‘ed plant 
Sesfuti'um indicum Linn, is often cultivated in native lands or 
occurs as an C8ca])e from cultivation. This is one of the most 
important crops in India as the small seeds yields an edible 
oil which is equal to the finest olive oil. The flowers are either 
pink or yellow and the seeds vary in colour from almost white 
or yellow^ to black. Ceratotheca triloba E. Mey. is also a 
common roadside weed whi(‘h grows to a heiglit from two to 
four feet, (Fig. 18.) The steins are Inird and woody and the 
plants persist for several seasons. The flowers are very ]>ale 
pink with deep-coloured lines on the lip. The seed pod is 
shorter and broader than in Sesantunt and has two divergent 
beaks from the top. The three divided lobes to the hmves gi\e 
the name to this species. 
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Grass Silage 

AN EXPERIMENT AND DIRECTIONS FOR THE 
PRESERVATION OF GRASS AS SILAGE. 

By H. C. Arnold, Manager, Salisbury Experiment Station. 

It is proverbial that ‘^distant bills are always green, and 
it may be assumed that the cattle which graze on those hills 
are always sleek and maintain their condition without 
artificial feeding. This we assume because we know that the 
livestock which graze \sithin our own boundaries <lo not 
re({uire any food in addition to the natural pastures when 
these are eaten in the young stages of their growth. 

The natural veld provides an abundance of cheap cattle 
food, but soon after the grass commences to tiower, it becomes 
tough and fibrous, its flesh -forming constituents diminish in 
proportion to the total fodder, and its ability to maintain the 
condition of the animals is much reduced. It is apparent 
therefort‘ that if it were possible to collect and preserve the 
surplus veld grass v\hile it is young and tender and before it 
has dissipated its proteins in its efforts to produce seed, we 
should then have large quantities of valuable fodder to feed 
to the farm livestock during that period of the year when the 
veld takes its rest. 

Botli scientific investigation, and practical experieme, 
have shown that in order to vsecure the best yield, (‘ombined 
with high quality, the majority of the various kinds of veld 
grasses should be cut for curing when their growth is from 
two to three months old. At this stage they contain nearly 
as high a proportion of nutrients as grass which is a month 
young'cr, Imi the yield of material is much heavier. The best 
period for mowing the grass, therefore, lies between the 
middle of January and the end of February. The weather 
conditions at that time of the year are not always fa^ curable 
for making hay, and even when hay can be made there is a 
risk of much of it being spoiled by late rains, unless it is 
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stacked imder a well built roof, and even then there is a 
chance of its being destroyed by fire. It would seem, there- 
fore, that, in seasons of excessive rainfall at least, the surplus 
summer fodder may be conserved in the form of silage more 
economically and with greater safety, than by other methods. 
The validity of this statement may be doubted by many of 
those who made silage in stacks a few years ago, and were 
not satisfied with the results. One of the main reasons for 
their failure is shown in the tabulation below, whidi gives 
the temperatures recorded at this Station, of grass silage made 
in a pit, and those of similar material made in a stm^k. For 
comparison, the temperatures of a heap of sunnhemp stalks 
during its reduction to compost are included. The pit used 
in this trial was a circular hole about 10 feet in diameter and 
12 feet <leep. Some four to six feet of green grass w'as 
deposited in the pit each day as soon as possible after it was 
mowm. On the ninth day the material reached five feet al)ove 
ground level; it w^as then ‘‘capped’' with 1 foot of Canna tops, 
soil w^as banked around the sides and over the top. During 
the next few’ days the material rapidly settled, and finally 
came to rest somewhat below’^ the level of the surface of the 
ground. Cracks which formed in the earthern covering were 
filled in, and the earth from the side was throwm on to the 
top, making a covering about three feet in thickness. The 
stack silage was made over a shallow pit, four feet deep, 
which was more than filled with green grass during the first 
day’s operations. Layers of green grass about four feet in 
thickness Avere added to the stack each day until the tenth 
day, when it was “capped” with two feet of wet earth. In 
both the pit and the stack a pipe was placed in the centre to 
facilitate temperaturing the material, and the thermometer 
was brouglit to rest at a point six to eight feet below the top 
of the heap. While stacking was in progress, if the tempera- 
ture was found to exceed 140® F., water was applied to lower 
it. This w^as temporarily effective, but the practice could not 
be continued after the stack had been covered with soil. The 
high temperatures reached after the completion of the stack 
indicate that the weighting material wus insufficient. 
According to some authorities a pressure of 300 lbs. to 400 lbs. 
per square foot of the top surface of the stack is required, 
but as this would mean covering the whole of the stack with 
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u layer of earili 5 feet in depth., the application of bo mneli 
weighting material would not be practicable under ordinary 
conditions. 


Temperatures of (jlrass Silaye made under different 
Methods of Treatment. 


No. of days 

Stack Method. 
Period of making 

Pit M tihod. 

Compost 

after start of 

Jan. 25th to 

Period of making 

Stacked 

operations 

Feb 3rd 

Feb. 13th to 21st. 

July 9th. 

'’Farenheit. 

°Farenheit. 

“Farenheit. 

2 

95 

95 

95 

3 

121 

115 

180 

4 

140 

125 

185 

5 

144 

180 

155 

G 

146 

140 

161 

8 

150 

142 

152 

9 ensiling operations 

completed. 


]0 

156 

130 turned and wetted 

12 

160 

115 

112 

14 

162 

110 

155 

16 

168 

110 

145 

20 

168 

106 turned and wetted 

25 

158 

105 

109 

80 

160 

104 

110 

40 

156 

108 

140 

GO 

155 

102 

188 

90 

126 

100 

— 

120 

120 

98 

— 

150 

118 

82 

— 


Comparison of the second and tliird (‘oluinns of figures 
show that during the first nine days, when the malerial was 
being collected and ensiled, the temperatures were about the 
vsaiue in both lots. After the pit was closed its temperature 
rapidly decreased, but those of the stack increased and con- 
tinued at a high level for four months. The reason for the 
difference is that air was excluded from the material in the 
pit, but the sides of the stack were exposed and fermentation 
continued at a comparatively rapid rate. 

Comparison of the second and fourth columns shows that 
after the first w^eek the temperatures reached by the stack 
silage were even higher than those recorded for the coin])ORt 
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heap. It is obvious therefore that a stack whose sides are 
exposed to the atmosphere does not provide an efficient means 
of preserving this class of vegetable material in suitable con- 
dition for use as cattle feed. Even though the material in the 
middle of the stack may remain sound for a few months, a 
large proportion of the nutrient material will be destroyed if 
high temperatures persist for more than a few days. 

The stack method of making silage is successfully 
employed in other countries, and the reason for its proving 
unsatisfactory here is probably due to the comparatively high 
temperatures wliich prevail and the dryness of the atmosphere. 
The dry air quickly removes the moistuie from the exposed 
silage on the outside and, as successive layers of the material 
dry and shrink, air penetrates further into the lieart of the 
stack, causing continued fermentation of the silage. Thus 
the deterioration of the silage proceeds more rapidly under 
local conditions than it would if the atmosphere were laden 
with moisture and its mean temperature were lower. 

Green grass can be ])reserved in the form of silage at 
comparatively small expense if the following elementary rules 
are observed: — (1) The material must be of a suitable kind. 
(2) It must be enclosed in a receptacle which can be made 
reasonably air-tight. (3) Fermentation must l)e controlled. 
(4) Preservation must be maintained by adequately weighting 
the material until it is required for use. 

(1) The Material.- Altliough it is not usually possible to 
make good silage from material which is lacking in 
palatability and nutrient constituents, som(‘ plants which are 
not palatable to livestock in their green state are readily eaten 
after they have been converted into silage, e.g., Eriosema or 
Vaal Bosch, thistles, etc. As a rule only freshly ctit material 
should be used, and that having a moisture content of between 
70 per cent, and SO per cent, is the best. Material that is 
too dry may be improved by adding the required amount of 
water at the time ii is put into the silo. Material that is 
excessively succulent should not be ensiled without the 
addition of some substance, such as molasses, to ensure the 
right kind of fermenlation, and that which is partially decayl^d 
should not be used at all, because it results in an evil smelling 
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product which cannot be used as fodder. The moisture in 
freshly rut veld grass is sufficient under normal summer 
weather conditions, but part of this soon escapes if the grass 
is allowed to remain spread out in the swathe, and for this 
reason it should be gathered and put into the silo as soon as 
possible after it is cut. Unless the material is of an 
exceptionally succulent nature extraneous moisture resulting 
from rain or dew will do no harm and may, iu fact, have a 
beneficial effect in checking excessive fermentative processes 
when the work of filling the silo ])roceeds too slowly. 

(2) The Silo.— There are many ditferent types of silos, 
but most farmers in tins Colony will find that a hole in the 
ground, either in the form of a pit or a trench, will be the 
most economical. The advantages of using a trench instead 
ot a ])it are that excavation (‘osts are lower and the material 
can be dumped inside the silo with a considerable saving of 
labour. The advantages of using a pit include more com- 
]>ressioii and better control of temperatures, the material may 
he chaffed betoro it is ensiled, filling may proceed more slowly, 
and cost of apj>lying and removing weight} material is con- 
siderably less. (lenerally, the trench method will be found 
the most suitable when the silo is intended for tein])orary 
use near the place of reaping and when large quantities of 
easily gathered imrmt material is being handled and the wmrk 
can be done (juickly on a fairly large scale. The pit method 
is the most suitable w'hen the higli (quality of the material 
makes chaffing l)efore it is ensiled an eeonomical ]>raetice, or 
wdien the Avork must be done slowdy owing to the lack of 
material or eijuipnient. Tlie question of the most suitable 
size also needs consideration, and this Avill depend largely on 
tlie number of cattle to be fed. 

It must always be remembered that as soon as the silo is 
opened conditions favouring the decay of the material are 
introduced. Tn order to avoid loss through deterioration, the 
dimensions of the silo must not be larger than those which 
will permit a layer of silage covering the whole of the exposed 
face to be removed each day and fed, without exceeding the 
re(juirements of the livestock. The thickness of the layer of 
material which it is necessary to remove daily will vary in 
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itiverBe ratio to the moisture content and closeness of packing. 
Hence, if the material is densely packed and contains 80 j>er 
cent, of water the removal of a layer | inch to 1 inch deep will 
suffice, but when the moisture content has been reduced to 60 
per cent., through much fermentation having taken place 
during the curing period, or the material being comparatively 
loosely packed, as is inevitably the case when it is not chaffed 
before it is ensiled, a layer of three to six inches in thickness 
will need to be used each day. An average of 30 lbs. may be 
taken as the daily ration for each head of cattle, and as this 
is the approximate weight of a cubic foot of uncut grass 
silage, it will be seen that each two to three square feet of 
the exposed face of the silage will provide enough food for 
each animal when a layer of 6 inches to 4 inches in thickness 
is used daily. Therefore a trench which is 10 feet deep and 
15 feet wide and is filled to within two feet of the top will 
be the approximate maximum size for a herd of fifty head of 
cattle, because a vertical section six inches in thickness will 
yield sixty cubic feet of silage minus a small percentage of 
waste. The length of the trench will depend on the amount 
of material to be ensiled, and the rate at which it can be cut, 
gathered and transported with the equipment available. As 
it is itnportant that the grass should be put into the silo as 
soon as possible after it is cut and that a layer of at least 
four feet of material should be put in daily, the silo should 
be as close as convenieiit to the place where the grass is cut 
in order to expedite the work of filling it. Good grass-veld 
will yield about two tons of silage per acre, and this will 
0 (*cupy about 130 cubic feet of space in the silo, so that a 
trench measuring approximately 45 ft. x 15 ft. x 10 ft. would 
be required to hold the herbage from fifty acres of average 
veld. With the aid of a plough and dam scrapers such a 
trench can be excavated in a few davs. The sides should have 
an inward slant of about 1 in 6 and an even surface. The 
slope at the ends should have a gradient which, though fairlv 
steep, will permit the draught animals to pass through. 

If a wagon is used the load may be expeditiously dislodged 
by Bieans of ropes or chains fastened to the back which pass 
underneath the load, around the front and over the top, TTpon 
arrival at the entrance of the trench these are attached to 
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another long rope, which is anchored to a suitable object such 
as a firm post or a tree stump, and the wagon then enters the 
trench. The length of the anchored rope should be adjusted 
to that required to ensure that the load will be pulled off at 
the required spot within the trench. Hay sweeps of the 
tumble-toby type could be advantageously employed for this 
work, and it might be found possible to use the Hosier hay 
sweep in a similar manner if it were practicable to fit broad 
upturned shields on the points of the shafts to prevent them 
from entering the material previously placed in the silo. For 
the measurements and capacity of silos see Bulletin 991 of 
this Department. 

(3) Controlling the Fermentation.— Grreen material is con- 
verted into silage and is preserved as such by acid fermenta- 
tion in the absence of oxygen. The combination of several 
factors determines the type of fermentation which takes place, 
but the chief of these are the moisture and sugar content of 
the material and the amount of oxygen present. The oxygen 
contained in the air which is imprisoned in the interstices of 
the material is first used in the fermentative processes, and it 
is important that this air should be expelled as quicklj' as 
possible so as to prevent excesshe heating and subsequent 
oxidation of the material due to the type of bai terial acthity 
which takes place at high temperatures and the reduction of 
the nutrient value of the silage which results. The best acid- 
producing bacteria are active at temperatures between 110° 
and 125° F., and an effort should be made to keep tbe tem- 
perature within these limits by filling the silo as quickly as 
possible, in order to compress the material and cause the 
expulsion of both the air and the oxygen which is given off 
by the living plant cells. Special attention should be given 
to the compaction of the material where it joins the sides of 
the silo, by firmly tramping or ramming it, and applying 
water in liberal quantities if it is readily available. 

It is also important that the material should he spread in 
even layers so that there will be no loosely packed pockets 
iwm which it will be impossible to completely expel the air. 
Although tramping the material in the interior of the silo 
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does not consolidate it very much., loosely packed places may 
be detected by this means, and care should be taken to add 
more material and compact it when such places are found. 

Experienced silage-makers can tell by plugging the hand 
into the material whether the fermentation i p roceeding too 
last or too slow, but beginners are advised to use a thermo- 
meter inserted in a piece of piping which is long enough to 
reach below the current day’s layer of material. If the 
morning temperature of the previous day’s charge is 110^ ¥. 
to 120'' E. a further layer of the same thickness as the previous 
ones should be added; if the temperature is found to be as 
high as 130° E., the work should be accelerated so that twice 
as much material may be put on, and if the temperature rises 
as high as 140° E. water may be applied at the rate of 1 gallon 
or more to each square foot of the surface, and as rnuch fresh 
grass as it is possible to gather should be put on. If the tem- 
perature is over 120° E. and operations have to be suvspended 
for a day or two the material should be weighted with logs, 
stones, bags of soil or any other heavy material which it is 
(‘Onvenient to handle. It ^should be reinembere<l that 
immature, sappy material heath up muclj slowiu' than that 
wliich is more mature, and during cool and damp weather 
fermentation is slower and less material will be required than 
during warm weather. Hence on wet days a layer of material 
about four feet in thickness may be vsufficient, hut as much as 
six feet, or even more, may be fotind necessary on sdnny days, 
in order to prevent excessive heating. 

When the trench ivs shallow the first two or three days’ 
work will bring the top of the material above ground level, 
and it will then need to be carefully stac ked without over- 
lapping on to the sides of the trench, in order tliat, as Ihe 
compression of the lower layers causes that above to sink into 
the trench, it may do so without catching on the sides. Tf 
the temperature is excessive, earth should be banked along the 
sides of this material to exclude the air. It is advisable to 
continue stacking the material above ground level in this w'ay 
for as long as it is convenient to do so, because it will 
settle down, and after a few weeks the compressed silage will 
occtipy only about one-quarter of the space originally required 
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by the fresh stuff. If succulent green weeds which are 
unpalatable to stack are readily available, some economy may 
be effected by using them for the top layer of one foot or so, 
because it is practically impossible to prevent that amount of 
loss through the ingress of moulds among the uppermost 
layers. 

Although for the reasons stated it is advisable to keep 
the temperature of the silage below ISO"" F. when for any 
reason it is found impossible to do this, the farmer need not 
be unduly perturbed, because even though considerably higher 
temperatures may l>e realised the material will provide very 
useful fodder during the winter months if steps are taken to 
prevent the continuation of high temperatures after the pit 
is closed by adequately weighting it. 

(4) Weighting,— In order to expel the air and the oxygen 
given off by the living material and also prevent oxidation of 
the material by the types of bacteria which become active when 
high temperatures continue, pressure amounting to at least 
150 lbs, per square foot must be applied all over the top 
surface and earth should also be banked against the sides. 
Any lieavy material whicli can l)e conveniently handled may 
be used for creating tlie necessary pressure; usually the eartli 
excavated from the pit will be the most suitable, particularly 
as it can be carried on to the heap with dam-scrapers drawn 
l)y animals, which will also assist in compressing the silage. 
A layer of earth exceeding two feet in thickness is required 
to furnish the uei^essary presvsure. Objects such as large 
stones, bags oi soil, etc., placed at intervals along the sides 
of the heap provide a convenient means of gauging the depth 
of soil and of envsuring that an adequate and uniform covering 
is applied. Cracks which develop in this covering while the 
silage is settling should be carefully filled. Attention should 
be given to this at intervals of three to five days, for as long 
as subsidence continues. Flood water should be prevented 
from entering the silo, but no harm will be caused by normal 
rains. 
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Green grass preserved in the manner described will retain 
a very large proportion of its nutritive qualities, and be ready 
for feeding to livestock in from 10 to 12 weeks after the 
pit is closed, but it may be kept for several years if desired, 
provided that it is not spoiled in the meantime through 
flooding and that all cracks which may develop in the 
weighting material are promptly filled up to prevent the 
ingress of air to the silage. 

Even though when winter comes the hills turn brown, the 
earth is parched and the grass consumed by fire, the cattle will 
maintain their condition and the milk continue to flow for 
the benefit of those farmers whose foresight has directed them 
to conserve their surplus summer pasturage in the form of 
succulent silage. 


Mal^e Jidy if the Sun Shines and Mlaye if It Uaim, 
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The Rhodesian Home Orchard. 


By G. W. Marshall, Horticulturist. 


{Continued.) 

Treatment ol Trees on Arrival.—On arrital of the trees 
from the nursery they should be placed in a shady spot and 
kept moist until planted. They should not be left for any 
length of time in the boxes or sacking in which they were 
packed, but should be heeled into a trench and kept there until 
wanted. The heeling-in process consists of digging a trench 
about 18 inches in depth, with one side sloping at an angle of 
about 45''. The trees are laid in at this angle not more than 
t^o deep, the soil being nell worked around the roots and 
the trench then being filled with soil and watered occasionally 
to keep the trees in good order. 

Trees received from a good distance sometimes arrive in 
a withered condition; these should be completely immersed 
in fresh w’^ater (running winter if povssible) for at least twelve 
hours or until the witheied stems and branches regain turgi- 
dity. The revived trees may then be heeled-in as previously 
described, or planted if planting preparations have been 
(‘ompleted. 

Planting.- Refoie planting is (ommenced it is well to be 
sure that all the necessary appliances are at hand. These 
are: Marking board (previously used when double pegging), 
spade, sacking to protect the tree roots, secateurs (pruning 
shears) to trim the tree roots and tops, Bordeaux paste and 
brush to colour-wash the tree stems, and a sufficient supply of 
water to winter the trees when planted. 

Everything being in readiness, a few trees are then taken 
from the heeling-in trench, the roots being wrapped in damp 
sacking*. Proceed to the first filled-in hole and have a small 
hole dub between the two pegs, then place the marker board 
end notches s^ainst the two'pegs. Take a tree from the damp 
sacking and cut out the broken, twisted, daipaged or diseased 
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roots, and shorten back those that are too long. All cuts 
should be made diagonally on the under side of the roots. 
Care should be exercised that the roots are not at any time 
during the planting unduly exposed to sun or wind; cool and 
over(‘ast days are best for planting, but these favourable 
conditions are not always to be had. 

The stem of the tree is now placed in the central notch 
of the marked board, with the upper roots almost touching 
the planting board; the soil is then filled in slowly, the roots 
being evenly spread in all directions and well covered. Now 
remove the marker board and shake the tree slightly with an 
up and dowm action; this will assist the finer soil particles 
to collect round the roots and fill in the air spaces. A slight 
mound should be made over the roots at the base of the tree, 
after which the soil should be firmed by tramping it well over 
the roots and up to the stem. No fruit tree should be planted 
too deeply ; plant no deeper than it stood in the nursery. This 
depth will be indicated by the nursery mark (junction of 
the yellow and l)rown or green bark of the stem near the 
roots). 

It is an advantage to keep the nuiserv mark 2 inches 
to 3 inches above the normal soil level; the tree will then be 
w^ell planted, and as the soil subsides the tree wdll gradually 
sink to the nursery mark level. If the upper roots of the 
newdy-set tree arc very close to the soil surface a small mound 
of loose soil may be placed over them; this will prevent any 
over-heating or undue drying of the soil surrounding the 
shallow' roots. The mound will gradually disappear wdth 
cultivation, but not before the tree is w'ell rooted and no 
longer requires lliis additional protection. After planting, 
cut the tree back as illustrated for deciduous trees. Single 
stem trees may be headed back to the knee high for deciduous 
and 30 inc hes for citrus trees. Nursery shaped trees should 
have from three to four main arms retained for most 
deciduous fruits, wdtli the exception of plum trees, w^hich 
may have as many as six arms retained. The heading back 
of the tree will enable the reduced root system (lost when 
lifting in the nursery) to feed the proportionately reduced ^op 
in a norma] manner. 
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Many fruit trees are planted without cutting bach the 
tops; this is wrong, and causes an undue demand on the root 
system, of which over half was left in the nursery at the time 
of lifting. The larger the tree, the greater the loss of roots 
at the time of lifting. To counteract the loss of roots a pro- 
portional amount of the top must be cut away at planting. 
The trees should be watered as they are planted with at least 
eight gallons of water to each tree, and more if the soil is 
very dry. The watering will settle the soil and at the same 
time supply the trees with the necessary moisture with which 
to revive growth. When the surface of the soil is sufficiently 
dry after watering it may be lightly loosened again to check 
evaporation. 

Protection from Sun-Scald,— It is advisable to protect the 
stems of all newdy-plaiited trees from the hot sun; some 
growers use grass, but this is dangerous where ants are pre- 
valent. The best temporary method of protection is to colour- 
wash the stems wnth Bordeaux mixture mixed to the con- 
sistency of thin cream. 

A flat Avooden slat of about ‘1 in(‘hes in Avidth is also 
useful for this purpose; it should be fixed on the western 
side of the tree stem. The sun’s rays are then unable to 
shine directly on the tender stem and cause sun-scald. Attach 
ihe slat to tlie tree with string or spiral wire, care being 
exercised that tlie hinder does not damage the hark of the 
tree hy ( utiing inio ii. Trees damaged by sun-scald or those 
with a tendency to sun-scald should he slit through the bark 
froi)i the ground level to the top of tlie main stem, also the 
main arms — always, however, on the western side; this 
allows the tree to develop naturall}", unslit trees are apt to 
become bark-hound, which dw’arfs the trees and affects their 
productiveness. They are also more susceptible to disease 
attack. 

Where Fruit is Produced on Different Varieties. 

Apple and Pear. — On spurs chiefly, also from teiminal 
and lateral buds. Always on wood of the previous 

season’s growth. 

Quince. — Prom co-terminal buds on wood of the 
current season’s growth. 
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Peacii, Neotarime and Almond. — On wood of the previons 
season’s growth. 

Apricots and Plums. — Generally on fruit twigs and 
shoots produced during the previous season's growth, 

— First crop, previous season’s wood, second crop, 
on current season’s wood. 

ritrus. — On current season’s growth; main (‘rop of frxiit 

. on spring growth. 

Walnut and Pecan Nut. — On current season’s growth. 

Mango and Loquat. — From terminal buds of previous 
season’s growth. 

Most other Tropical and Sub-tropical Fruits. — On wood 
of the current season’s growth. 

Grape Vines. — On new' season’s growdh. 

Most fruit buds are easily distinguished from leaf or 
shoot buds by their plumper apj>earance. With a moderate 
amount of experience it is possible to forecast the next fruit 
crop from the current season’s fruit — bud formation. 

When the bearing habits of the different kinds of fruit 
trees are understood it is possible for the fruit grower to 
regulate by pruning the bearing of each individual tree, and 
thereby overcome to a great extent the necessity for fruit- 
thinning after the crop has set. 

pyiiniiig,-*.The theory of pruning is based on certain 
observed facts, and the ultimate objects are: — 

(а) To produce a tree of a desirable shape. 

(б) To permit of economical cultural operations. 

(c) To reduce or stimulate the production of wood or 
fruit-bearing growth, as the circumstances 
require. 

{d) To remove injured, diseased or worn-out growths. 

To acicomplish these the farmer must take into considera- 
tion rules or laws which appear to almost invariably operate 
in the growth of plants; those of primary importance may 
be set out as follows : — 

(1) The vigour of a tree is dependent tipon its leaf surface. 
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Considering that the leaves are practically the lungs and 
stomach of the tree, this statement is tantamount to saying 
that the plant which has the largest transpiring and 
assimilating capacity must, when food is unlimited, be the 
strangest grower. This law has an important bearing on all 
pruning operations whilst the tree is in a state of vegetative 
activity. 

(2) The nearer a shoot approaches a vertical position the 
stronger will be its growth. This is founded on an unvarying 
law of nature, by virtue of which the sap of plants flows more 
freely to the highest point of each shoot. 

(3) The nearer a shoot approaches a horizontal position, 
80 does its vigour diminish. 

This is only a natural corollary to the previous statement. 
These two rules have a most important bearing upon the 
selection of shoots required for wood or fruit production. 
Vertical shoots usually run to wood above, while those 
tending towards a horizontal plane turn to fruitage. This 
goes to show that fruit bearing is an attribute of moderate 
weakness rather than of great vigour. 

(4) The lesser the number of buds upon a branch the 
stronger will be the growth made by each individual shoot 
arising therefrom. 

This may l)e put in other words, namely, that hea^y 
pruning of the top tends to increase the production of strong 
wood growth, tinder normal conditions of growth there is 
a balance between root and top. They mutually nourish each 
other, but when suddenly the top is reduced, without the 
inference of disease, the remaining buds make baste to utilise 
tbe extra volume of sap sent up to them. Partly for this 
reason, when pruning newly set trees, the number of buds is 
reduced by pruning away a large portion of the top shoots. 

(5) If the root system be reduced the vigour of the top 
growth will he ('orrespondingly diminished. 

It is this fact which causes orchardists to prune the roots 
of rank growing unfruitful trees. Again, when young trees 
are removed from the nursery, maii\ rootN are cut off or so 
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damaged as to necessitate their amputation. To counteract 
this the top growth must be curtailed, otherwise stunted 
development or death may result. 

(6) When a number of shoots are growing at different 
levels upon the same tree, generally the topmost shoot absorbs 
most sap and outgrows those below. 

This is seen in every tree, and gives rise to the practice 
of pinching the growing tips out of the highest shoots on 
young trees so as to lessen their natural advantage. 

(7) Deformations of any kind, such as those produced by 
wounds or compression of sap vessels, diminish the activity 
of those parts situated above them. 

The correctness of this statement is clearly shown in 
the effects produced by bruises, large wound scars, partial 
fractures, or the hardening of the bark caused by sunscald. 

(8) Within certain limits, the fruit production of any 
plant or tree diminishes with the increased development of 
its vegetative growth. 

In other words, when a mature tree is forced into making 
vigorous growth, its production of fruit is lessened. Again, 
young trees, when properly nourished and trained, do not 
fruit freely until they leave assumed considerable dimensions 
and have braiKhes usually growing in a lateral dircxdion, 
wdiich make weak growth. This also points to the fact that 
the fruit-bearing habit arivses from a quiescent ('ondition in 
the plant or hrancli. To quote an extreme case, a super- 
abundant crop of oranges is usually regarded as a sign of the 
tree having begun to decline. 

(9) The smaller the numher of fruits the better their 
quality and size. 

This is tlie chief reason why fruit growers thin their crops 
at an early stage of development. Pruning also is utilised 
io the same end. By judicious thining out of the fruiting 
wood the possible number of fruits is lessened, and each^^one 
attained receives a large share of the plant food elaborated. 
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The Seasons lot Pruning.— Wintsr Pruning.-Winter pruning, 
which is practised when the wood has ripened and the leaves 
have fallen from decidnons trees, is most important. When 
the tree is devoid of foliage, the pruner can see the position 
of each branch and weigh its present use or calculate its 
future value. 

The general effect of winter pruning is to stimulate 
vigorous growth when the growing season again begins. 
Winter pruning may be calculated to ensure wood growth for 
subsequent fruit crops rather than actual fruit production. 
It is of the greatest value in shaping young trees or 
renovating older trees which lack vigour. 

The objects of winter pruning may be summarised as 
follows : — 

1. To regulate the shape of young trees. 

2. To ensure fruit wood formation on mature trees. 

3. To regulate the fiuit crop by the judicious cutting out 

of unnecessary fruiting w^ood. 

Summer Pruning.- pruning is the term used to 
define those tiperations w^hich are performed upon a tree while 
in active groAvth. The objects are: — 

{a) To supjiresh all undesirable growths when they first 
appear. 

{h) To admit sufiicicnt air and sunlight to the iniiennost 
brandies, thus permitting them to mature naturally. 

The suppression of all undesirable growths should be 
performed during tlie early part of the growing season. Other 
summer pruning is best performed in the latter half of summer 
or when there is no danger of the trees making new growth 
to replace the shoots taken out. 

The Desirable Tree.— The ideal shape of a mature dei idiious 
fruit tree is that of a goblet or wine glass, that is to say 
the tree has a straight, short stem from w^hieh arise the main 
and secondary arms, w’^hile the centre is moderately open. 

Proper Priming.— -First Year at Planting.— As previously 
stated, young trees should be headed back at planting time, 
knee high for unshaped deciduous trees and 30 inches for 
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citruB trees. When heading back at planting time, it is often 
found that a good framework has been produced in the nursery. 
If the branches arise on the main stem at the desired distance 
from the ground (18 inches deciduous, 30 inches citrus), select 
from three to six ^\ell spaced shoots arising from different 
points on the main stem and cut out the rest. The shoots 
retained should then be shortened back to about 9 inches in 
length or in proportion to their development (6 inches for 
weak to 12 inches for very strong). Three to four main arms 
are sutticient for most fruit trees. Plums with advantage may 
have up to six. The heading back ol the main arms should 
be done in ^ucll a manner as to have all the cuts about 
level; ii uneven, the highest one will outgrow the rest and 
produce a one-sided tree. When A'iewing a recently headed 
ba(*k tiee from above, the cul surfaces of the three-armed tree 
shoiild form a triangle, if four a square, and if six a hexagon. 

Summer Treatment. The fiist growth that takes place after 
planting, if correctly treated, will soon form a well-shaped 
tree. Two shoots should not be allowed io develop from one 
.‘•j>ot. The \Neaker shoot should be nibbed oh \\ lien still \oung 
and tender. If double shoots are allowed to develop from one 
spot on the main stem or main arms of a tree, they Avill form 
a \ (rotch, which is objectionable owing to the likelihood 
of the crotcli splitting with the weight of the fruit when tlie 
tree commences to hear. 

All those shoots tlmt have a tendency to cross or <*rowd 
each other should be suppressed. The energy required to 
produce these unnecessaiT shoots will then be deviated to 
the desired ones, which in ftirn will grow more vigorously. 
Shoots having a tendency to outgrow the rest should have 
their tips pinched back; this check generally has the desired 
effect of balancing the new growth. If the heads of the young 
trees ari' inclined to become too dense, it is advisable to thin 
out some of the growth. Air and light are essential for good 
healtliy development. All shoots arising on the main stem 
should also be rubbed off as they appear; neglect in this 
respect will result in multi-stemmed and mis-shaped trees. 

In training during the growing season the aim should be 
to encourage at least two good shoots to develop from each 
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main arm, one from either side. Trees with three main arms 
will then have six secondary arms, those with four will have 
eight, and so on. 

Second Yearns Winter Treatment. If the trees have been 
well shaped during their first year's growth there is very little 
to be done during the second year’s winter pruning when the 
leaves have fallen. All that is ne(*es8ary is to out any badly 
shaped, diseased or crowded shoots that may have been over- 
looked during ihe previous summer treatment. In trees with 
a natural sprt'ading habit (a})rico<), the erect growing shoots 
should be reiained tor the secondary arms or leaders (see 
fig. 5, parts of a tree, for explanation of these terms). With 
erect growing trees (Wickson })lum). retain shoots to form the 
leaders from those with an out^vard growing tendency. Adopt 
long pruning for best lesults; this means the non-cutting or 
shortening back of the retained fruiting or other wood. All 
shoots that are removed should be cut off (dose up to the 
limbs that form the frainework of the tree; stubs are objection- 
able, as they may either produce an abundance of unnecessary 
growth or die back and so impair the health of the tree. 

Jn all pruning operations care should be exercised not to 
injure the tree unne(‘essarily. X^se good and sharj) ])iuning 
tools, and see that all cuts ex(‘eeding \ inch in diameter are 
coated with a suitable oil paint: this prevents water from 
entering tlie wound, also decay. 

Second Year's Summer Treatment.— This is similar to the 
Mimmer treatment j)reviously mentioned, (‘om])rising rubbing 
off all undesirable double growths, suckers and shoots that 
have a tendency to (*ross or crowd each other. 

Early maturing varieties such as plums may have their 
strong lateral shoots broken back, but not detached, to about 
one-half their length. This breaking back should be done 
about January or suflicieiitly early in the growing season to 
enable the lower half of the treated shoot to form fruit- 
producing wood. This treatment, too, is rec'ommended for 
large trees in vigorous growth. In many cases apple trees, if 
left to themselves, will have a tendency to produce one or more 
long shoots. When this occurs these shoots should be pinc hed 
back w^hen about 9 inches in length to indu(‘e brancdiing 
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Third and Subsequent Year’s Treatment.— From bow on the 

aim is to prune ior fruit. If long pruning is adopted, summer 
pruning will be found to be of the greatest importance, as it 
will enable the grower io suppress at the correct time all 
unnecessary growths, and by the breaking of strong laterals 
induce good fruiting wood to form wdiere it is wanted. 

The winter treatment should then be (onfined to the 
cutting oft* of the broken points of the summer treated laterals, 
fruiting wood where crowded should be ihinned, and leading 
shoots that grow too high should be shortened. When heading 
back a tall tree, select an outward growing lateral that arises 
some distance below the tip of the leader (see fig. 6), and cut 
off just above the one selected. This system of heading back 
tall growing trees eliminates the possibility of a dense top 
growrth occurring, as would be the case if other heading back 
methods were practised. 

In a tropical climate and with the sun dire(‘tly overhead 
in summer, it is not advisable to have the trees too open in 
the centre. To serve as a leasonable protection from sunburn, 
a few' small branches should be left to de\c‘lo]) from the 
secondary arms: these should grow' inwardly, but should not 
be too dense. When clec-iduous Iruit tiees arc* left un})iTined 
they have a tcmclency to bear heavy cro])s oi small fruit every 
alternate season and little or no iruit in betwc‘en. This is 
due to the trees being w'eakc*ned through lack of [)rc>])er care 
and nourishment, and th(\v are consequently unable to mature 
a crop of fruit and fruiting wood for the succeeding vear, as 
is done in healthy and well ])runed trees. 

Root Pruning, — Large fiuit tree^ that bear no fruit but 
grow’ profusely should be root pruned; thi^ A\ill reduce the 
tree^s vegetative activity and induce fruitfulness. 

Tioot ]>Tuning is done by digging a trench round the tree, 
usually equal to the spread of the branches and about 2 to 8 
feet de(‘p. All roots that cross the trench are cut off, and the 
trench should then be refilled with the soil previously taken 
out. This treatment is generally effective, but this class of 
unfruitfulness must not he confused with that due to lack of 
inter-pollination. 
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Unprofitable Trees.—Maiiy fruit trees on reaching maturity 
may be found to be unprofitable; the trees may either produce 
inferior fruit or poor crops. They should be rooted out or 
re-grafted to suitable varieties. 

Some fruit trees, if old, seldom give satisfactory results 
when top-worked, and should be replaced with young trees. 
Apple and pear trees may be top grafted to some known good 
variety. 

Trees Fruiting too Young.- Early liuiting should not be 
encouraged on young trees, as it is apt to dwarf or affect them 
to Rucli an extent that they may be of little or no value in 
later years. It should be the aim of every owner to encourage 
top growth, and to achiese this all fruit must be stripped 
from the trees as it sets, thereby enabling them to utilise all 
of their energy for the development of the frame and fruiting 
wood of the tree. 

No hard and fast rule may be laid down for the age at 
which trees should bear their first crop of fruit; this is 
dependent on many factors, but tor the guidance of those 
unaccustonjed to working wdth fruit tiees it may be as well 
to giye the average bearing age of a few^ of the more important 
fruits. These aie: — 

Citrus Fruits. These often set a small ciop of fruit within 
a }eai of ])lanting, but they should not be ])(*rmitted to bear 
befoie the third se»\son, and in ^ome eases, wl»en the tiee has 
made a ])ooi' giowth, not before the fifth season. 

Stone Fruits (lh‘ach, Elum, Ai)iicot, Almond, Nectarine, 
eic.). — If the trees make good gi'owih duruig the first season 
they may be ])ermitted to earry a little fruit during the second 
year. The third year, howx»ver, is tlie ('orrect time for them 
to commence fruiting. 

Pomaceous Fruit (Pear, Apple, iiiiime, etc.) — V very 
wide range of bearing ages is to be found in this group. Some 
varieties may coinmen(‘e bearing the second or tliird year after 
planting: others not for ten or more years. A fair average 
may then ])e taken at five years, but on no account should 
any trees in this group be permitted to bear before the third 
season, and then only one or two specimen fruits per tree. 
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Other Fruits.— (ilia va and paw-paw, second year; fig, 
mnlherry, custard apple and mango, third year; avacado pear 
(seedling), seventh to tenth year, budded third to fifth year. 

Fruit Thinning.” Many fruit trees, although well pruned 
and cared for, may have a tendency to produce more fruit 
than they are capable of maturing, the resultant crop often 
being very small and unsuitable for the home requirements. 

All tiees should be examined a few weeks after blossom- 
ing, and those that set too heavy a crop should have the fruit 
thinned out to enable the tree to safely carry the load and at 
the same time produce good sized fruit. 

By thinning a fruit crop it is often found that it is 
possible to produce an equal weight of good large fruit from 
a tree that has been correctly thinned as would have been the 
case liad the whole cio]) of fruit been retained. To obtain the 
best results fruit thinning should be carried out when the 
fruit is still small, as late thinning is unsatisfactory. Every 
ownei must use his own discretion when thinning fruit, as 
he will be the only one capable of gauging the fruit-carrying 
capabilities of his trees. 

To assist those undertaking this operation for the first 
time it may be advisable to lay do^\n a few rules to be observed 
when thinning, namely : — 

(f7) When fruit is borne in clusters it is advisable in most 
cases to reduce the clusters to three fruits. 

{(f) Fruits borne along the entire length of lateral shoots : 
these should be thinned down to one to four fruits, 
or in a(‘cordance with the vigour or length of the 
shoot. 

Harvesting and Storing.— All fiuif should be (arefully 
gathered and placed in padded baskets or boxes. It should 
be handled much in the same way as eggs, for all bruised 
fruit will have its keeping quality impaired. A ladder should 
be used when necessary; do not pull the branches down, they 
may lie broken, and if this happens the shape of the tree may 
be ruined. Many years’ work is necessarj^ to re-shape broken 
trees. 
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Some fruits ripen better when stored in the house or store. 
These varieties if left to ripen on the tree produce fruit of 
an inferior qualitv, mealy and unpalatable. Wiekson plums 
and most apples and pears must be gathered before ripe if 
the best flavoured fruit is wanted. When harvesting 
pomaceous fruits such as pears, apples, etc., it is extremely 
important that the fruit be neither too green nor too ripe, 
but there are a few exceptions to this rule. An excellent test, 
although not always dependable, to ascertain the correct stage 
for harvesting the pear in particular is one in which the fully 
developed fruit is gently lifted upward. If the fruit stalk 
detaches from the twig or shoot easily, the fruit is ready to 
harvest. A safer test for the amateur is one where the fruit 
is cut through the centre horizontally to expose the seed 
cavities. If the seed is commencing to turn browm the fruit 
is fit to harvest. But some apple and pear varieties may be 
found to have brown seeds before the fruit is quite fit to 
harvest, and here a little experience in picking is necessary. 

AVhen harvesting fruit the picker must always aim at the 
retention of the stem or vstalk. Fruit from which the stalk 
has become detached will decay or wult more readily, and the 
keeping properties are considerably impaired. Fruit that does 
not detach easily nuist he clipped in the same manner as is 
done when harvesting citrus fruits. 

Harvesting sliould continue from time to time as the fruit 
sizes up and is at the <*oiTect stage of ripeness. It may some- 
times he nec(‘ssary to pick over a tree several times. Harvest- 
ing should take place when possible during the cool }K*riod 
of the day. If carefully handled at harvesting, many varieties 
of fruits may be stored for several weeks. The fruit may he 
s])rea(l out on sheh es or packed in single layers in clean boxes. 
These may then be stacked one on the other. When storage 
is contemplated it is as well first to test the keeping (pialities 
as the different varieties ripen, and to do this it is advisable 
to pick a little fruit at different stages of ripeness. This will 
soon furnish the desired information regarding keeping 
quality and the best stage of ripeness at which to harvest. 
Immature fruit will generally shrivel and over-ripe fruit 
Income mealy. The correct stage will give good (‘oloured and 
well flavoured fruit. 
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Irrigation.— It water is available, trees should never be 
allowed to suffer for want of it. All trees require water in 
early spring before blosvsoniing, and citrus trees again when 
in full blossom. 

Irrigate whenever the soil lacks moisture or when the 
tree leaves are inclined to feel limp (not turgid) when felt in 
the early morning. 

The absence of suOicieut moisture soon affects the turgi- 
dity of the leaf and is easily detected about breakfast time. 
If trees have sufficient moisture the leaves will be crisp. 
Too much water is just as harmful as too little; trees so 
treated are mor(‘ susceptible to disease, fruit is inferior in 
([uality and lacks keeping qualities. Never allow water to 
come in direct contact witli the sttuns of trees nor apply cold 
water to fruit trees such as the fig when the soil is hot. This 
may cause sliedding of the immature fruit. 

Small and fre(|uenl a})plicaiions of wat(*i- shoiild not bt‘ 
given; this induces sliallow rooting, wliile most of the added 
moisture is lost by evaporation. Rather supply water in much 
larger (piantities and at intervals of one month to six weeks, 
and loo>(‘ning the surface soil after the water has soaked away. 

Manuring.— -^11 licit trees should be manun‘d and ferti- 
lised from the time they start bearing fruit. Farmyard or 
kraal manure is the lH‘st, lor it not only supplies necessary 
plant foods, but a largt* amount of humus. This organi<‘ 
matter improves the j)hysieal eondition of tlie soil, and is in 
every way desirable. Neeessarv soil ])aeteria arc able to 
increase and liberate otlier ])lan1 foods. If manure is unavail- 
able, green erops must be ])Ianted, and these, when grown, 
should ho ploughed or dug in. L(g*uminous crops, such as 
beans, jmas, sunn hemp, etc*., are best : tliey absorb nitrogen 
from the air and ffx it in tlie soil througli the agenc v of 
haeteria present on their roots. 

All weeds that are c*nt out from time to time should be 
saved, and at the end of the rainy seavson spread out and 
ploughed in along with the green erop. In addition to green 
cTf>p])ing, artifieial fertilisers aro sometimes advisable, the 
quantity to apply varying with the nature and fertility of the 
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soil. There is also the age or variety of tree to consider. 
Complete fertilisers are as a rule the best, for they contain 
all the essential plant foods. As a basis to work on, well 
grown fruit trees should receive 100 lbs. of kraal manure per 
tree per annum; also a complete commercial fertiliser con- 
taining 16 per cent, phosphoric oxide, 6 per cent, nitrogen 
and 15 per cent, potash. This commercial fertiliser, known 
as fruit and citrus fertiliser, may be applied at the rate of 
1 lb. for each year of tree’s age, with a maximum of about 
10 lbs. for deciduous and 15 lbs. for full grown citrus and 
other evergreen fruit trees. 

The most convenient time to apply the manure and 
fertiliser is at the end of the rainy season or when the soil 
is in good condition for j)loughing it in. All manures and 
fertilisers should be broadcovst between the trees (not under 
tliem). Tliis ap])lies to well grown trees which have their 
root systems well distributed throughout the soil. For young 
trees the applications may be made nearer the trees, but not 
nearer than one foot from their stems. 

Cultivation.- All work (‘orinected with fruit growing must 
be carried out systematically, and a definite ])rogramme should 
be laid dovii and rigidly adhered to. Every detail of working 
i'^ an im]>ortani ilem and must be attended to at tlie corre(‘t 
season. There is a right time tor all orchard work, and if 
this opportunity is onc(‘ misstnl it is liable to be reflected in 
the next season’s crop, and even for longei* ])eriods. 

It is, untortunately, a not infre(}ucnt occuri'ciKe for tlm 
orchardist to dcf<T working up the land immediately after the 
rains have ceased. Thus when the delayed work is eventually 
carried out a good tilth is not obtained. Incalculable harm 
may be doin' to fruit trees by delaying tlu' autumn digging 
or })loughing until so late that the ground has become too 
dry for elfeitive tillage, and much of the soil moistine lias 
been lost. On the heavier soils, too, the earth breaks up into 
huge clods, and it may then take more than a whole season 
to bring ba(*k a good tilth to the orchard. 

Instances (‘ould be quoted where such delays have 
occurred in cultural operations, with the result that the (*rops 
of fruit then maturing were impaired, and the crops set a few 
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months later were ^reatlj^ reduced. Delay in carrying out 
the necessary cultural operations usually spells loss of crop, 
and these remarks apply not only to cultivation, but to all 
other phases of orchard work. 

Cultivation is beneficial and necessary in many ways to 
the general health of an orchard. It pulverises the earth and 
allows aeration of the soil, and the water retaining capacity 
of the land is increased. Rain more readily penetrates to the 
deepest layers, and evaporation is chec ked by the reasonably 
fine top mulch produced by good tillage. 

In Rhodesia ^^e must always be ])repared ior a possible 
shortage of rain, quite apart from the certainty of a period 
of six or even seven months when no appreciable rainfall can 
be expected, and our system ot cultivation must be adapted 
accordingly. 

Before the wet season arrives the orchard should be 
thoroughly cultivated so as to be in a ton<lition to j*eceive 
the greatest possible benefit from the rains that may fall. 
When the (ultivation is completed, and after the first good 
rains ha^e fallen, it is advisable to sow* a cover crop of sunn- 
hemp or some kind of bush bean over the whole area between 
the trees. When the co^er crop has attained its maximum 
growth, and if the lairiy season is drawing to a close, or if 
the orchard soil is not too wet to plough, the crop should be 
turned under by plougliing first in one direction between the 
rows with a mouldboard ])lough to a depth of from five to six 
inches, and then when the turned under cover crop is 
sufficiently decomposed and it is not likely to be dragged out 
of the soil again, the grove should be cross-ploughed, this 
time to a depth of aliout eight inches. By setting the plough 
at the greater depth when f roSvS-ploughing no vegetable matter 
will be left on tbe surface of the soil. 

When the filoughing and cross-ploughing have been 
thoroughly done, the soil sliould be well harrowed in l>oth 
directions. 

The unphmghed soil under the trees should also be dtlg 
over at this season of the year, when all the weed growth and 
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falleu leuveb AAill be turned under. An ordinary digging 
bpade is best lor this work, as the hoe or fork is more likely 
to damage roots. 

When the entiie orchard has been worked by ploughing 
and digging it should secure fairly frequeni cultivation, the 
period between these cultivations not usually exceeding one 
month. Cultivation is also necessary when the soil is 
sufficiently dry after each irrigation. 

Inter-cropping. -Fnder some circumstances young orchards 
may be successfully inter-cropped, b\it this should not be 
attemj)ted unless proper cultivation can be given and manure 
can be liberally ap})lie(l. Inter-cropping enables the man with 
limited caj)ital 1o overcome the initial expense of cultivation 
and inc ident all> leads to ic^gular cultivation between the trees. 
Tall growing ])lants such as maize should be avoided, and the 
inter-crops sliould be restricted to such as ])eas, beans, 
tomatoes, potatoes, etc., whichever suit the conditions best 
and are likely to be the most profitable. 

Where wo iirigation is piactised inter-planting should 
only be confined to the rainy season, and then only to such 
crops as will mature before the approach of the dry season. 

Diseases. Wlien consideiing the c[uestion of diseases, 
adopt tlie j>iiiuiple that prevention is preferable to attempted 
cure; most diseases are preventable, few curable. Many home 
c»rc*hards are neglecded from the time disease and pests first 
make their ajipearance. This would not be the c ase if growers 
when establishing tlieir orcdiards would look upon spraying 
as one of the essential cuiltuial operations. Many trees planted 
bv the pioneers did well for a time, but when disease made 
its appearance they wane abandcmed. 

To maintain fruit trees in good and health} c*ondition, 
make a ]>ractic e of spraying annually with a fungicide. Spray 
in winter before the* trees start growTh. A good spray for this 
season of the year is lime sulpliur mixed according to the 
directions on the container. Proprietary lime-sulphur is 
rec^onimended ; home-made solutions take time and are so often 
incorrectly made. This wdnter spray acts as a tonic to the 
tree : it is also an insecticide as well as a fungicide. Bordeaux 
mixture is also a good spray for Avinter or summer use. It is 
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fungicide purely and simply. Use the formula 4.4.50, that 
is 4 lbs. bluestoiie (CuStwj, 4 lbs. quicklime (CaO) and 60 
gallons of water. For tender plants use half strength — 
4.4,100. This spray may be used for any disease control. The 
novice is recommended to use the proprietary prepareil 
Bordeaux. It is usually bought in small quantities from 
stores stocking horticultural su]>])lies. 

In preparing home-made Bordeaux mixture, quicklime of 
good quality is best. If this calcium oxide content is low more 
lime must be used. 

Stock Solution.— Dissolve 4 lbs. bluest one (FuS()4) in 4 
gallons of water. Use a wooden or earthenware vessel. Metal 
containers must not be used, for they will corrode and the 
spray may be spoiled. Next take 4 lbs. quicklime and slake. 
This is done by adding water gradually to the lime until the 
burnt lime breaks down and forms a powder. When winter 
is added to the lime a chemical change takes pljice : heat is 
generated during the proc'ess, and if water is added in 
moderation the slaked lime will become a fine white powder. 
This slaked lime is next added to 4 gallons of water and stirred 
well. We now’ have two stock solutions containing 1 lb. of 
lime or bluestone to the gallon of water. To make up the 
mixture on a small scale procure a wooden barrel and add 
10 J gallons of water; next take 1 gallon each of the stock 
solutions and pour simultaneously into the barrel containing 
winter. If free bluestone (CtiR04) is in the mixture it is 
dangerous to apply it to trees in foliage. 

Test. -Dip the blade of a clean knife into the mixture 
after w^ell mixing it, and after a minute^s immersion if the 
blade show^s a coj^per coating more lime water must be added 
to neutralise the excessive bluestone (CuS04). 

Agitate the mixture w’hen spraying. Stock solutions will 
keep for a considerable time if covered and protected from 
the air. 

Hardy deciduous trees may he sprayed in winter with u 
solution of 1 11). bluestone to 25 gallons of w’ater. This is 
very effective in j)reventing disease and lichen growth. If 
mvst not he ii<te/I on foliage or fender plants, for fheg ntll 
he killed. 
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Insect Pests.'—A knowledge of the feeding habits of insects 
is essential if pests are to be controlled and good sound fruit 
grown. A simple (dassification is as under: — 

J. (diewing insects. 

2. Sucking insects. 

When spraying to combat the ravages of chewing insects 
a poison mixture must be used that will not damage the fruit 
or foliage. The best spray is arvsenate of lead, lbs. to 50 
gallons of water. The spray must be well atomised so that a 
fine film of poison is left on fruit and foliage when the trees 
dry after being sprayed, (Shewing insects attacking the 
sprayed trees aie poisoned before they do damage. It is 
sometimes necessary to spray several times, especially when 
insect pests ])rodu(‘e more than one generation during the 
season. All fruit and foliage chewing insects may be con- 
trolled with this spray. 

Sucking insects are divided into two different classes: — 

(a) Those sucking food from ihe surface of fruit or 
foliage. 

{(>) Tho!>e sucking food from inner lisvsues of fruit or 
foliage. 

Surface sucking insects (fruit fly, house fly) are best 
controlled by baiting attacked plants with a sweetened jmison. 
This must be sprayed on to the foliage of the treated plants 
or trees in small drops. Use the ordinary garden syringe 
for applying, keep the mixture off the fruit as much as 
possible. Try to get bait in the shady part of the trees where 
the fly rests during the day. This treatment will kill most 
of the mother flies before they lay eggs. Treatment is started 
about three weeks before fruit ripens, and is continued to the 
end of the season ; in dry weather about every ten days, in 
wet weather when foliage is dry after each rain. The mixture 
is poisonous to human beings and animals, and must be kept 
under lock and key. It is made up as under : — 

2 ozs. arsenate of lead, powder. 

I gallon treacle, or 2| lbs. c heap sugar. 

4 gallons water. 
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Dissolve sweetening matter in a little water, mix arsenate 
of lead, then add full quantity of water. Keep agitated while 
spraying. 

Insects sucking their food from the inner tissues, such 
as vscale of all varieties, must he sprayed or fumigated. The 
latter method is most elective, hut not .always possible owing 
to the cost of necessary e(|uipment. The object in view when 
treating this class of insect is to burn or suffocate it. Resin 
wash is one of the best sprays for this work. If the trees are 
well and evenly sprayed the insects will have a complete film 
form over them. This when dry will exclude air from their 
breathing pores and they then die and fall off. Resin wuish 
may be purfdiased trom most firms stocking horticultural 
applian(*es, or i< may be made up' as follows : — 

24 lbs. chea{) resin (or 2^ Ibs). 

5 lbs. caus1i(‘ soda (oi I lb.); 

2^ pints fish or cotton seed oil (or \ j)int); 

100 gallons water (oi 10 gallons). 

Heat 15 gallons water to about 150 deg. then add the 
caustic soda slowly and next the oil. When the mixture 
starts boiling add the resin gradually; keep adding whaler to 
prevent boiling ovei, and boil for about lialf an hour aftei 
all resin has been added. The mixture should have no lumps 
or resin in it, and tlie colour should be that of very strong 
tea. The added water should bring (lie (juantits of (‘onc'en- 
trated s])ray up to 25 gallons: dilute io 100 gallons or 1 to 8 
of water, and to obtain the best results spray wdien warm 
(not hot). Resin should be well powdered before adding to 
the boiling mixture. 

Rests affecting the loots of plants are more difficult to 
control. These include nematodes, worms, woolly apliis on 
apple roots, etc. Soil fumigants are best for treating this 
class of pest ; tobacc o dust is good if w orked into the soil 
round the trees. Taporite is also used for this purpose: the 
latter is usuallv slocked by^ w^bolesale chemists. 

General precautions inuvst be taken against pests and 
diseases. Collec't all visibly affected fruits and destroy them. 
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Never leave fallen fruit on the ground for any length of 
time. Boil or bury them very deeply. Such measures have 
a marked and beneficial influence on the control of all pests. 
Hand collecting of some of the insect pests is neces^sary if 
they are to be checked or destroyed. 

SUMMARY. 

1. The best orchard soil is a light to medium light loam 
with good depth and drainage. 

2. All orchards should be sheltered either naturally or 
artificially from the hot and dry winds experienced during 
the Rhodesian s])riiig. 

d. The best aspect for the orchard is a gentle southern 
and eastern slope. 

4. Preference slioiild be given to a site ( apable of being 
irrigate<l. 

5. The site should be near the homestead. 

(). The land should be well prepared and graded before 
planting. 

7. All lioles .should be dug 2 feet «.<piare and 2 feet deep, 
then be filled \^’ith good surfa(*e soil. 

8. Trees should be {)lanted at the correct spacing, if 
lu'ce.ssarv so arranged that short-lived trees may at a later 
date be taken out to furnish nH)re growing room for longer 
lived larger trees. 

9. Trees should Ije ordered well in advance of the planting 
season; this ensines securing the desire<l varieties. 

10. Deciduous trees must be planted in June and July; 

( itrus and evergreen trees generally early in the rainy season. 

11. Buy first size healthy trees from an established 
n urseryman. 

12. ('hoowse varieties suitable for the zone you wish to 
plant them in. Cherries will not grow at Mazoe. nor will paw- 
paws grow at Inyanga Hotel. 
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V3, If trees me dfy and shrivelled on receipt, treat them 
as directed. 

14. Plant trees no deeper than they stood in the nnrsery; 
deep planting is fatal to most trees. 

15. Certain varieties must be planted side bj^^ side for 
inter-pollination purposes. Bordeaux wash, or affix wooden 
slats on the western side of the stems of young trees; this 
prevents sun-scald. 

16. Pruning is essential with most deciduous fruit trees. 
In order to regulate the crops the owner must understand the 
fruit-bearing liabiis of the trees to be pruned. Vigorous trees 
require light pruning and weak trees heavy pruning. 

JT. Winter pruning should be performed when the trees 
have shed their leaves. Summer pruning is done during the 
growing season. 

1(S. All deciduous trees should be shaped like a goblet or 
wine glass. This allows air and light to ])enetrate to the 
inner branches. In Bhodesia the trees must not, however, be 
kept too open in the centre. 

19. All dead, weak and divseased wood must l)e cut out; 
also branches tliat ( ross or crowd each other. 

2i). All un])ro fit able trees sliould l)e rephu ed with good 
varieties eitlnu’ l)v re-]danting or top-working. 

‘.>1. It is a mistake to allow trees to fruit too voung; this 

causes dwarfing, and they are of little \alue in later years. 

22. The fruit should be thinned out of all trees tliat have 

a tend(‘ncy to over-])Toduee ; 100 good large* fruits an* better 
than 500 small ones. 

2d. Fjuit thinning must be dom* soon after the fruit has 
set ; late thinning is useless. 

24. When harvesting fruit, handle it as you would eggs. 

25. Fse a ladder on large trees; ()th(*r inetlnxls end in 
broken liml>s of trees or pickers. 

26. Over-ripe fruit is often unpalatable; harvest all fruit 
at the (‘()rre(‘t stage of ripeness. Many late apples, pears and 
other truits may l>e stored for several week.s. 
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27. All trees shoiild be watered when they are in need of 
it; fruit crops will fail if the soil is dry when the trees are 
in bloom. When possible, irrigate all fruit trees before they 
blossom, and cdtrus trees again Avhen in full flow^er. 

28. Fruit trees are incapable of producing annual c^rops 
of good fruit without being fed. They should be fertilised 
and matured from the time they commence to bear. Large 
trees recjuire more feeding than small ones. 

29. Early autumn is a good time to feed trees, as the food 
may then be ploughed under w’ith a green croj). 

d(l. Sunn hemp is the best green crop to grow between the 
tiees, tor })loughing it under furnishes a large amount of 
humus-iorjuing material, which is particularly valuable if 
farmyard manure is not available. 

81. (food cultivation is essential for successful growing. 
Plough the ground in autumn, loosen the soil under the trees 
and harrow^ occasionally to j)r<)duce a good tilth and conserve 
t he soil nioist uj c*. 

82. Cultivation enables the roots to receive sufficient air, 
wliicdi is so necessary for thcdr healthy deveh^pment. 

88, Iiitei-plaiiting of young orchards may be practised. 
Tall growing crops are unsuitable, since Ihey exclude air and 
light from the* young trees. Do not inter-plant large trees; 
they jecpiire all the air, space and plant food available. 

84. Spray in winter with lime sulphur; this prevents 
disease and destroys pc‘sts.. 

85. lA‘af and iiuit chewu’ng insects may be killed by spray- 
ing theii’ food su])plies with poison. 

8(). Sucking insects are destroyed by poison baits or a 
causiic contact s})ray. 

8>7. ilost sjmay mixtures are poisonous things. They 
should be kept under lock and key, and be handled with 
great care. 

88, The (lovernment Horticulturist is employed by the 
State to give advice on fruit culture. Make use of him. 
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Rhodesia Weather Bureau. 


DECEMBER, 


Pressure.— Barometric pressure was below uoriual iu all 
parts of the Colony. 

Temperature.— Maximum temj)eratures were mostly 2' E. 
to 3° E. below normal, while minimum temperatures were a 
little above normal. The means varied from normal to 1.5’ E. 
below. 

Bainiall. — Tlie rainy season only coiiimenced in earnest on 
the last day of ^Vovember, but December, particuilarly the 
latter half, proved to be a wet montli in practically all 
districts. Alany stations had record rains lor December. 
Twenty stations re(‘or(led over 20 inches for the month. A 
large number ol these were in th(^ Salisbury and ilazoe 
distri(*ts, and several were in the Eastern Border mountains. 
The month w^as also remarkable for the large number of heavy 
falls. Forty-five stations, in various ])arts of the country, 
reported falls of over 4 inches in one day. 

Air Masses The Equatorial low extendtMl into Soiithein 

Ilhodesia fretjueutly during the montli. This led to a steady 
inflow of air from northerly directions, ilaritime air entered 
the south on several occasions, Imt affected the iiortli of the 
country very little. Towards the end of the month tli(‘ 
Equatorial low moved bodily southwards into the Fnioii, and 
a strong westerly current developed over Rhodesia. 

PREf^PlTATIOAN. 


Station 

Inches. 

Normal. 

No. of Days 

Beitbridge 

a..s] 

2.27 

12 

Bindura 

... 17.82 

7.05 

28 

Bulaw'ayo 

8.27) 

5.07 

21 

Cliipinga 

... 18.85 

7.92 

21 
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Station. 

Enkeldoorii 

Fort Victoria 

Gwaai Siding 

Gwanda 

Gwelo 

Hartley 

Inyanga 

Maraii deltas 

Miami 

Mount ])arwiii 

Mount N\iza 

^Itoko 

New Year’s (lift 

Nuaiietsi 

Fluin tree 

(iue (jue 

Husape 

Salis))urv 

Shabani 

Sinoia 

Sij:)olilo 

Sta]>]eford 

rmtali 

Yietoria Falls 

Wankie 


Alierrorn 

Bal ovale 

Broken Hill 

Fort Jameson 

Fort Boseberv ... 

Tsoka 

Kalomo 

Kaneliindu 

Kapiri M’posbi ... 

Kasnma 

Kasempa 

JiivingRtoTie 

Lusaka 

Mankova 


Inches. 

Normal. 

No. of Days 

i 5. a 9 

6.58 

19 

11.27 

5.51 

16 

9.61 

5.23 

22 

4.45 

4.24 

16 

11.21 

5.88 

24 

15.20 

6.68 

23 

12.49 

7.49 

25 

16.17 

7.61 

28 

12.92 

7.16 

24 

12.16 

6.51 

24 

22.01 

15..55 

29 

10.62 

6.81 

25 

5.91) 

.5.6.6 

19 

6.9-1 

2.90 

16 

6.59 

5.46 

20 

16.62 

6.17 

24 

11.91 

7.04 

20 

9..59 

5.91 

21 

7.41 

4.65 

20 

15.04 

6.79 

24 

9.21 

7.11 

26 

25.67 

12.62 

28 

9.66 

5.46 

25 

1 1 .22 

6.01 

20 

7.56 

5.49 

18 

6.19 



14 

16.9 S 

* 

27 

8.22 


26 

9.87 

— 

19 

9.40 

— 

16 

7.71 

— 

15 

11.. 52 

— 

18 

7.05 

— 

17 

4.20 

— 

16 

8.65 

_ 

26 

11.07 

— 

20 

10.52 


22 

6.71 

— 

22 

4..60 

— , 

9 
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Station. 

Inches. 

Normal. No. of Days. 

Mazubuka 

8.54 

— 19 

Mkuslii 

9.00 

— 22 

Aiongu 

6. ‘^5 

-- 18 

Mpika 

6.45 

18 

Mporokoso 

6.11 

- 18 

Mxifulira 

8.65 

— 24 

Muinbwa 

9. 97 

20 

Mwiuilunga 

16. ‘.^6 

— 28 

Xdola 

8.66 

— 21 

J^etauke 

7.70 

20 

Seiianga 

... 11.89 

22 

Sesheke 

... 10.23 

— 19 

Shiwa Ngandii ... 

7.44 

15 

Solwozi 

... 10.74 

— 21 
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Southern Rhodesia Veterinary 
Report. 


VOVEMBEK, 19;^cS. 


DISEASES. 

Anthrax ^va^ diagnosed on Swartfontein farm, Victoria, 
divstrict. All cattle and sheep on the tarni hase })een 
inoculated. 

TCBEIU TLIX TEST. 

Twenty bulK we?*e teste<l with neg’ative icMilt.^. 

MAELEIX TEST. 

Seven horse?), 14 niiile.s and 4 donkeys were tested during* 
the month. Xo reactions. 

IMPOBTATIOXS. 

Erom Enited Kingdom. — IBills 1, horses 2, ])igs o. 

From Union of South Africa. — Bulls J7, horses 1, mules 
14, sheep 1,720. 

From Bechuaiialand Protectorate. — Horses 1, sheej> 009. 

EAPOKTATIOXS. 

To Fnion of SouUi Africa. — Oxen 220, cows 10. 

To Xorthern Rhodesia. — Horses 1, bulls 1. 

To Belgian Congo. — Horses 2, bulls 1, cows 07, sheep 127). 

To Portuguese East Africa. — Bulls 10, cows 120, oxen 
167, sheep 42. 

EXPOiriATIOXS— MISCELLAXFXfUS. 

To United Kingdom. — Chilled beef ({uarters, 0,000; 
frozen boned beef cpiarters, 1,002; kidneys, 4(>6 lbs.; tongues, 
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4,05J{ lbs.; livers, 14,472 lbs.; hearts, 2,120 lbs.; tails, 
780 lbs.; skirts, 1,277 lbs. 

To Northern Rhodesia. — Beef carcases, 150; mutton 
( urcaseH, 10; veal ( arcases, 43; offal packages, 204. 

To Belgian Congo. — Beef carcases, 404|; mutton carcases, 
20; pork carcases, 50; veal carcases, 13; offal packages, 6,362. 

Meat Product.^ — from Liehig\^ Factory. 

To Union of South Africa. — Corned beef, 115,200 lbs.; 
beef fat, 7,000 lbs.; tongues, 4,170 lbs. 

To United Kingdom.— Mtnd extract, 17,019 lbs.; beef 
powder, 34,580 Tbs. 

B. L. Kixct, 

Acting Chief Veterinary Suigeon. 
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SOUTHERN RHODESIA 

Locust Invasion, 1932-38. 


Mon Oily Re])ort No. 7f‘L ])o<'eniber, HKIS. 


Philip swarnns of the Reel Loeu^t [A (/tnadaens sejitein- 
(i.u Kifa Sei\.) was described as lar^e and all either fully 
nialiiUMl or a}>proaehin|i; maturity, were leported during the 
month from seventeen districts in the Colony as follows: — 

Mtis/ionaland, — ('harier, Chibi, Darwin, Hartley, Loma- 
gundi, Makoni, Mazoe, Mtoko, Melsetter, Ndanga, X^mtali 
and Victoiia. 

Mataheleland . —Helingwe, Rulawayo, Hulalima-Mangu t‘, 
(tuauda and Insiza. 

Egg-laying, w liich c‘ommenced at the end of November, 
vas r(‘|)ortecl from six districts in Mashonaland, namely: — 
Chibi, Darwin, Hartley, Melsetter, Mtoko and Umtali, and 
one district in Matabeleland, namedy, Relingwe. h]gg-laying 
in <he northern portion of the Darwin district has occurred 
on a large scale. 

The first lio})j)er s^\aTms were rejiorted trom the Umtali 
disti’ict on the 19th inst. and from tlie Mtoko district on 
the doth. 

It would ap})ear thal llie swarms invading tlie eastern 
distiicts trom Portuguese East Africa w'(u*e more advanced 
tliau the swuirms oiiginating in Soutliern Rhodesia. 

Locust birds ha\e bec*n following many of the flying 
sw*a rms. 

Little damage has keen reported generally, although 100 
acres of maize* was destroyed on one farm. 


d. K. (hlOllLKY, 

Acting (Miief Entomologist. 
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Editorial. 


Co7itn buttons and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should he addressed to: — The 
Editor y Department of AgriculturCy Salisbury, Correspon- 
dence regarding advertisements should be addressed: — The 
Art Printing Works, lAd,, Box 431, Salisbury. 


Mares and Stallions for Breeding Purposes.— information 
lias now been received from the (jeneral Manager of the 
Rhodesian Railways that mares and stallions for breeding 
purposes are jiow iiududed in the same clavss as other breeding 
sto(‘k. tinder the arrangement previously agreed to cattle 
and j)igs (pure bred, registered or unregistered, males and 
all females), and sheep (all ewes and approved rams) 
consigned for breeding purposes, are charged at full rates in 
the first instance, but on submission of a certificate signed by 
the purchaser of the stock, a District Veterinary Surgeon and 
by the person paying the railage (in case where railage is not 
paid by the purchaser of the animals), a rebate down to half 



172 


TllK HiiODESiA AGKIcri/i I KAL JOl'KNAI., 


rates is nllovved. It has now been decided to extend this 
coiK^essioii to marcs and stallions consigned ior breeding 
purposes. 

The thanks oi this Department and of all breeders of 
horses in the coiintrv are due to the (leneral Manager lor his 
assistaiH'c in this matter. 


Baiting of Locust Hoppers — Some amendments to previous 
suggestions tor the baiting of Red Locust hoppers with 
moistened poisoned maize meal appear elsewhere in this issue. 
Baiting in lands and on the veld inet A\ith a moderate amount 
of success last year. Some ot the failures were attributed to 
covering an iiisutficieiit area around swarms of hoppers, 
having too little moisture in the bait, and tailure spread 
the bait in such a manner that it would stick to the plants. 
Some ol the most successful applications \iere made in the 
early mt)rning when tl»ere was dew on the plants. A limited 
number ot bags ot the ready mixed bait now being used 
extensively in the T riion of South Africa has been purclmsed 
by the Department tor trial under Soiitliern Rhodesian (‘on- 
ditions. This is ])repared with a difl'erent carrier and net'ds 
only the addition of water. Supj)lies aw availal)le lor issue 
lo lanners. The Department will be glad to rec^eive re})orts 
from farmers on the results of baiting, whcdlier they have 
used home-mixed bait or the new bait im})orted from the 
Pnion. 


Cleanliness Hints.— The hints on agricultural cleanliness 
given in these pages last month a])])ly also for March. The 
fact that these recommendations are the same for the two 
months does not mean that they may be })ostponed from 
February to March— they apply to hofji nmnths. But if they 
were not acted upon in February, immediate a(‘tion can still 
help matters — ‘'Cleanliness Aids Insect Control.” 


Tobacco Mosaic. — Mr. T. L. Denny, of the Plant Rewarch 
Institute, New York, wrote in a recent article in hidvsfrial 
/iml Enfpneerini/ Chemutrif, that when the commonly used 
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(commercial varieties of tobacco, Nicotiana tobacutn, became 
infected with the mosaic disease, the virus is soon divstributed 
to nearly all })art8 of the plant, and the spread of the disease 
irom ])lant to plant is rapid. Plants of the species N, 
(/] utiiiosa y liowever, can take the disease, but the invaded 
tissues are killed so quickly at the place of entrance tlnat the 
virus bec omes localised in small spots and is unable to spread 
further to other parts of the plant; this effectively prevents 
or retards the spread of the disease from plant to plant. 
Holmes, Rockefeller Institute, Princeton, N.J., has intro- 
duced this valuable characteristic into common tobacco by 
cross ])ollenati()n and backcross breeding. The direct cross of 
.V. (/Iiifinosa on taharuin gave sterile hybrids which 

sto]>p(Ml the breeding process, but by using another species, 
A’, (hijluta (derived from iY. (fJntinosu and similar to rjlutinom 
in its response to virus infection), iertile hybrids were 
])roduced in which the desired characttu’ was introduced into 
commercial varieties ot tobacco. With one variety, Sansoun, 
all ot the 702 ])lants of the F, and Fi selted generations bred 
time, whi(‘h showed the ca]»acity to res])ond to virus by 
localising the disease in s])ots. It seems feasi])le to use this 
meth(»(I to im))rove the strains of tobacco found suited to 
various locall<i(‘s by incorporating into tliem this hereditary 
trait which not only ])revents the spread of the disease wuthin 
lh(‘ ))lant and tiorn ])lant to plant, but assists in (‘liminating 
the carrv-over of virus from one vear to another. 


Grades of Beef for Export. — The folhjwing (l(‘S( ri])tions ot 
gra(h‘s of eliilled beef for export overseas are published for 
g*en(‘ral inforniation : — 

iMCKiUAr (jIkaok Ciiili>ki) Hkkk. 

Imptuial grade chilled beef shall be derivt‘d from steers 
oi‘ noti-])regnant lieifers not over four years of age. The 
(juartcws must be ])lump and well fleshed, covered with an 
('ven covering of firm white or creamy while fat; the kidney 
and (dxannel fat must be well develo])ed and there must be a 
liberal distribution of fat in the lean at the point of 
quartering. 
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The beet iiiubt be properly dressed, free from objectionable 
bruises or taint, bright and sound in condition. 

Standard A Grade Chilled Beef. 

Beef derived from steers and non-pregnant heifers not 
over five years of age, i.e., which do not show any pronounced 
ossification of the spinal processes or in the lumbar region. 
The (jjuarters should be plump and well fleshed. The develop- 
ment of internal or external fat may be somewhat less 
develoy)ed than in the Imperial grade. There must be a fair 
distribution of fat in the lean at the point of quartering. 

Tile beef must be jirojierly dressed, free from objectionable 
bruises or taint, bright and sound in ( ondition. 

Stand VRD B Grade Chilled Beef. 

Beef derived from steers and noii-pregnant heifers not 
over six years of age, t.e,, do not show pronounced ossification 
of the spinal processes or in the lumbar region, though they 
may show more ossification than is allowed in Standard A 
Chilled Beef. 

The quarters moderately well fleshed and moderately 
covered with fat with no pronounced areas of dark flesh over 
the rounds, loins, shoulders and ribs. 

The beef must be properly dressed, free from objectionable 
bruises or taint, bright and sound in condition. 


Deeds, nol weeds, should be your goal, 
(^leanliuess aids insect control. 
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Trees and Wild Flowers. 

ON THE RHODESIAN FARM. 


By Chas. K. Brvin, ^I.A., D.Sc., Director of Agriculture. 


PART HI. 


Mopane and its Two Belatives. Fain. Legnmntosae . — For 
a number of reasons Mopane is one of the best known trees in 
the country. Its leaves consist of two pointed leaflets which 
close togetber and are called ‘‘butterfly wings" by the 
children, its timber is so hard and so rich in resin that it 
is ideal tor building poles, as neither rain, sun, nor termites 
seem to affect it. It usually occurs where the soil is either 
very shallow , very brac k or where it becomes quickly w’ater- 
logged. Agriculturally it is a good indicator, as w^henever 
ilopane occurs alone and tlie trees are small it is c^ertain that 
the soil is unsuitable for crops, and as a rule even grass cannot 
grow’ there. An odd tree may sometimes be found among 
other forest trees on deep soil. In this case it attains a height 
of 40 to 50 feet and the trunk may reach tw'o to three feet in 
diameter. Its scientific name is C opaifera rnopmie Kirk. 
(Fig. 10.) C opaifera is cdiiefly a tropical Ameri(*an genus, 
but about a dozen s})ecies are recorded from Tropical Africa, 
of which three occur in this country. The name means the 
])rodu(‘er of copaiJ)a, the Brazilian name for gum-(‘opal The 
scientific name niopayie was given by Dr. (afterwards Sir) 
John Kirk, who collected it when acting as medical officer 
to the Livingstone Expedition some eighty years ago. Mopane 
was the native luitne of the tree, and the manner in wdiich it 
was spelt by Dr. Kirk should be retained rather than Afopani, 
Mnpani, etc., which are commonly used. After heavy rains 
the tree produces masses of small flowers follow^ed bv its 
remarkable flat seed-pods. Flow’ers may a]>pear as early as 
January, but April is the usual time. 
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Copcufera roleosjwrma Bentli. '‘Mchibi,” is one of the 
finest trees which is common near the Victoria Falls. (Fig. JiO.) 
It occurs through North{‘rn Rhodesia and Angola. It is a 

large evergreen tree with slender branches. It produces an 
abundance ot small white flowers about March, which are 
followed by smaller and ])lumper pods than Mopane, each 
containing one large seed with a bright ri‘d aril. The wood 
is excellent and is sometimes called Rhodesian mahogany. 

A third species, V opaijvra gorskiann, Benth., oc(‘urs as a 
much-branched tree or bush around Wankie. Its leaflets are 
smaller and more rounded than Moj)ane, although the seed 
pods are somewhat similar. (Fig. 21.) Thes(‘ three speties 
<*an be easily distinguished from a sing'le leaflet, as the 
number of main veins \\hich arise from the junction A\ith the 
stem is difierent. In ('oleos perma there is only one, in 
(jorskiana two to four, and in mopane six to nine, usualh 
seven. 

The Lantanas. Fam. Vcrhenaccae, — Lon tana Camara 
Linn, is the common shrub or hedge plant vvilh ])rickl\ siems, 
dark green ovale leaves and red and yellow flow^er heads. 
(Fig. 22.) It is a native of South Americai, but has been 
s])rea(l lo most warni countries as a garden shrub or liedge 
plant. In (Vylon it spread from the gardens and became a 
w^eed of such importance that legislation was passed to secure* 
its control. The ])unches of shiny berries, wdiich are black 
when ri])e, are much relished by birds, and its Sf)read to 
hedgerows and under trees is secured in this w'ay. A large 
number of varieties and hybrids have been develo])ed and are 
ce)mmonly cult i vat ( m 1 in gai'dens and gretnilnuises. A variety 
with pale yellow^ or almost wdiite flowers, is fairly common 
in Salisbury and f)ther towns. It can lx* found in flow(*r 
during most of the year. 

Latiiana seJloinana Link, is the small trailing lantana 
with pinkish or lilac flo\vers. This is also a native of South 
America. It is often grown in gard(ms as an edging border. 
It blooms ]>rofusely and is grown as a pot or basket plant in 
greenhouses in Europe and America. (Fig. 28.) 
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Lantana mlrt folia Jacq., is an indigenous shrub romnion 
in most parts of the <‘oiintry. It is usually about three feet 
high, but may reach five feet under favourable conditions. 
The stems are not prickly. The leaves are smaller and narrower 
than in the cultivated lantanas, and the flower heads, which 
are at first globose, become elongated with a few^ very small 
white or pinkish flowers near the top. The fruits are in a 
small head and turn purple when ripe, and are collected by 
the natives for food in time of famine. It flowers from (January 
onwards. (Fig. 24.) 

Hibiscus panduiiformis Burm. Earn. J/a/caccrtc.—This is 
one of the commonest of our large, indigenous species of 
ilibisiTiN. [t usually grows to about 5 feet high and the stems 
are thickly covered with short white liairs, an\ongst which are 
numerous irritating bristles. The leaves are stalked, roundish, 
l(d>ed >%ith creiuilate margin^. The flower bud has a series 
of G-IO l)racts outside the sepals, and the flower — which is 
yellow with a deep red patch at the base of each petal — varies 
from 4 inches to o inches in diameter. The old closed flowers 
are reddish, (Fig. 25.) 

It is comiuon and widespread, flowering most of the 
summer months. 

Erigeron canadense Linn. Earn. Comyomtae , — This plant, 
the common ^'Eleabane*' of its native land America, is 
becoming t>ne ol the most troublesome weeds of old tobacco 
lauds. It produces such an abundance of seed whic h are scat- 
tered by wind that it now occupies hundreds of acres in the 
tobacco distric ts. It has been c*stimatcHl in Canada that the 
average plant produces about 120,(MK) seeds. It is an annual, 
usually d to 4 feet high with branched stems, iLsually bristly 
hairv. The u])per leaves are narrow and smooth-edged; the 
basal leaves are wider and dentate. The numerous small white 
flower heads never seem to open fully and are soon replaced 
by the characteristic thistle-down which is common in this 
family. (Fig. 26.) It is quite impossible to control this weed 
unless the plants are removed or cut down before the seeds 
are developed. 
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Sonchus oleraceus Linn. Fam. Compositae . — This is the 
common annual “Sow Thistle^’ which was introduced from 
Europe. The stem is not much branched and is usually from 
1 to 4 feet high. The leaves are deeply cut and toothed with 
soft teeth, and Iheir bases clasp the stem. The flowers are 
pale yellow and \ary from J 1 ioeh in diameter. The stems 
and leaves contain a milky juice. The seeds are supplied with 
thistle down and are distributed by wind. In gardens this 
plant grows and flowers in wet spots right through the year. 
(Fig. 27.) 


Deeds, not weeds, should be your goal. 
Cleanliness aids insect control. 
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Report on the Cattle 
and Chilled Beef Industries 
in South America 


PART 1.— BREEDING AND FATTENING IN THE 
ARGENTINE, URUGTTAY AND BRAZIL. 


By C. A. Mubraa. 


In all I spent hO days in South America — Irom April 
22nd to June 11th, 1937. During this period I visited five 
Frigorificos (Anglo-Vestey at South Dock, Armour^s at La 
Plata, Swift’s at La Plata, La Blanca at Avella’neda, Liebig's 
at Colon) and twehe Kstancias in the Argentine; four 
Fiigorificos (Anglo at Fray Bentos, Nationale, Artigas- 
Anuour’s and Swift’s in Montevideo) and two Estancias in 
Uruguay; and two Frigorificos (Anglo at Barretos and 
Armour’s at Sao Paulo) and eight Fazendas in Brazil. 

At the different estancias in these three countries I had 
an opportunity of studying the breeding and fattening 
methods followed in the best and worst cattle zones. In this 
connection the Liebig’s organisation and the chief buyer of 
the Anglo were of considerable assistance to me in the 
Argentine and Uruguay and the Anglo organisation in Brazil. 

At most of the frigoiuficos I visited I was given an oppor- 
tunity of meeting the works managers and refrigeration 
engineers and discussed matters with them. On the whole I 
found them very helpful and willing to assist. 

I propose discussing in this article the breeding and 
fattening of chillers in the Argentine, Uruguay and Brazil. 
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ARGENTINE. 

The Aigeiitine has a human popnlatioii of approximately 

16,000,000 and a cattle population of over 000, 000 (1930 
census), of which 

18,000,000 — 56% are of Shorthorn breeding. 

3,000,000 — 9% are of Hereford breeding. 

1.250.000 — 4% are of Aberdeen Angus breeding. 

800,000 — 3% are of other breeds. 

9.250.000 — 28% are of native cattle. 

From the above it is obvious that the Shorthorn ivS the 
predominating beef breed. Although the American type of 
Hereford is becoming more and more po})ular, the Shorthorn 
is still (onsidered the best of all breeds, ('specially for fatten- 
ing as baby beet and two-year-olds. 

Argentine has an area of about 1,100,000 s(juare miles 
and extends from latitude 22° S. to 55^ S. From this it follows 
that the climate and grazing conditicms vary very consider- 
ably in different parts of the ('ountry. In the Soutli it is 
extremely cold and on the whole the rainfall low. Sheej) 
farming forms the main livestock industry in this part. In 
the better parts of this zone, adjoining the temperate zone, 
large number of feeder steers are ])roduced. 

The climale is temj)erate in the zone more or te^^ central, 
which extends fan wise for a distance of 350-400 miles 
from Buenos xVires, including the province of Buenos Aires 
and parts of the provinces of La Pam})a, San liuis, Cordoba, 
Santa Fe and Entre Rios. Ninety to ninety-five per (ent. of 
the chillers fatt(*ned for export come from these jiarts. This 
zone is indeed the heart of the Argentine cattle indinstry, and 
without it there would certainly have been no (‘hilled beef 
trade. Towards the west of this central temperate zone the 
rainfall is again low^ and fruit is the main industrA^ In these 
parts feeder cattle are, however, also ])roduced. 

In the iKuthern zone sub-tropical and tropical ('onditions 
prevail and mostly native or Criolla (attle are produced and 
sold as canners. In the better parts, however, of the provinces 
of Missiones, Corrientes, Chaco, Santa Fe, etc., the better 
type of farmers on the better land produce high grade cattle 
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— mostly Ueretords and Shortkorns. Under adverse condi- 
tions the Hereford is (onsidered to do better than the Short- 
horn. From this zone the calves are usually sold immediately 
they are weaned to farmers in the central zone for fattening 
on lucerne and winter ( ereal jjastures. 

The rainfall in this northern zone is an all-the-year-round 
one averaging from 40 — (iO inches. 

The country here is slightly undulating, and although the 
rainfall appears to be ample and well distributed, the soils 
are rather poor and shallow* in parts and consequently the 
quality of the grazing is not very high — especially during 
the winter mouth. New grow^th usually commence^ about 
August or September, and the grazing, provided it is kept 
fairly short, maintains its feeding value at a fairly high level 
until Marc h or April. After that cattle, especially young 
stock and lactating cows, fall off in condition very much 
unless grazed on winter cereals, whic h is usually not possible, 
except tor a few selected animals, sucdi as bulls. 

The c'urrying capacity in these parts varies, depending 
on the* amount of fencing, etc*., from 5 — S acres per mature 
animal when both cattle and sheep are run. 

In this zone, as pointed out above, the poorer type 
farmers produce inferior tyjie, unimj)ro\ed cattle which thev 
dispose of to canning and extract factories such as Liebig’s 
and Bovril, at about 9s. Sd. (15-17 cents per kilo) per 100 lbs. 
liveweight at the factory. 

The better animals produced in this zone are practically 
pure bred, as nothing but good pure bred bulls have been 
used in the herds for many generations. 

In these high grade herds I saw*, the mature animals w^ere 
surprisingly well growm and of good type and quality. With 
the use of 4-5' u of bulls a TO^'o calving is common, but because 
of foot and mouth disease, blow^fly and piroplasmosis (red 
water) it is usually reduced to oo*") at w*eaning. 

The calves reared are of exceedingly good type and 
quality and w’ell developed. 
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I estimated the average weights of 8-9 months old steer 
calves at least 400 to 430 lbs. or over as they were running. 
These calves were just ready to be weaned straight into the 
train and sent to the province of Entre Rios in the temperate 
zone tor fattening to be ready as chillers at 2 to 2 ^ years 
of age. 

In the northern zone the growth made by young stock is 
very disappointing, especially during the two years after 
weaning, /.r., until thej’ are three years old. During this 
period they make very much the same grow^th as similar 
animals under ranching conditions in Southern Rhodesia. 

Heifers are usually served when just over three years. 
During their fourth year, ?.c., until they are four years old 
and calve, they make most remarkable growth. (Eig. 1.) 

The most critical stage, therefore, seems fo be between 
weaning and three years of age. 

On the estancias I visited in this area a certain per- 
centage of lactating cows were suffering from a phosphorus, 
and probably also, calcium deficiency. The extent to which 
the young stock suffer has not yet been determined, but they 
show no clinical symptoms and the feeding of mineral supple- 
ments made no difference to their rate of growth. It has 
been found, however, that allowing lactating tjows free access 
to a lick consisting of 50% bonemeal, 30% slaked lime and 
20% salt is of great assistance in preventing them from 
‘‘breaking down."'’ I actually saw some suffering cows and 
the symptoms, which usually commence a few months after 
calving, were as follows: — 

After calving they lose condition fairly rapidly, become 
stiff in the joints, appear to be sore-footed and walking on 
their toes and give short steps. The joints are not enlarged. 
They usually stand and walk with their backs arched, walk 
with an unsteady gait, and when forced to run do so wdth 
great difficulty. They usually get worse until they die. 
When cattle are collected in the paddocks the affected cows 
have to be left behind as they cannot keep up with the rest 
of the herd. As soon as the cows commence suffering their 
milk yield decreases and the calves go back. 
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Two methods are usually used to cure affected cows, vvz., 
(a) when taken out before too far advanced the daily adminis- 
tration of 4-5 055b. of bonemeal lor a few months effects con- 
siderable improvement, (5) killing the calf. The cow will 
then recover in a few months. 

The central or fattening zone to which reference has 
already been made extends fanwise from Buenos Aires and is 
entirely different from the breeding areas in the South, West 
and North. In this zone very few indigenous grasses are seen, 
and one travels by car for miles and miles without seeing 
anything but lucerne and/or Sudan grass and/or maize for 
grazing, and in April, while I was there, winter cereals — 
especially rye, and oats — as well. 

In this zone the country is absolutely flat, with a well 
distributed all-the-year-round rainfall — although less in 
winter than in summer — of 30-40 inches. Droughts are 
practically unknown, although dry spells are often experi- 
enced during the winter months. The soil is very easy to 
work, of great depth — up to 100 feet — and unbelievably rich 
I saw land which had been under lucerne and cereals for 
fattening cattle for over 50 years that still gives the same, 
or even better, growth than ever, without ever having been 
fertilised. 

The majority of estancias are large, but usually ver\^ well 
paddocked, and the practice is to graze the cattle on lucerne 
pasture from September to March or April and from then on 
until August on winter cereals — especially oats and rye. In 
some parts wheat is used instead and first grazed and then 
allowed to go to seed, when a good yield is still obtained. 
Rye is considered more drought-resistant than oats and the 
cattle also scour less on it. I went over estancias where 
practically every inch was under lucerne and winter cereals 
and large numbers of cattle grazing on it. 

The establishment of lucerne pastures costs nothing, as 
it is usually put in wdth linseed as a cover crop, and this gives 
an immediate (*ash return well above the cost of planting. 
Depending on the soil lucerne will do well for 6-15 years on 
the same land. When it becomes too old it is ploughed up 
in late summer and followed by rye or oats for grazing until 
August, Sudan grass or maize for grazing to March, and 
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then again either to lucerne or another season to winter cereals 
followed by Sudan grass and maize. 

Feeders usually arrive from the breeding areas when 9-13 
inonihb old, and after 8-12 months fattening on these pastures 
are ready as chillers at the age of approximately two years and 
dressing 600-650 lbs. There is at present a tendency to get 
calves directly they are weaned at 8-9 months of age and 
produce baby beef. 

In this zone a large amount of steer breeding is also done, 
but in the best parts land is considered too valuable for this 
purpose. The majority of steers bred there can very easily 
be, and many are, fattened for export as ])aby beef. I saw 
many 8-9 months old calves grazing with their dams on 
lucerne and just ready to be weaned on to beautiful oats 
and lye pastures. At this age their estimated liveweights 
were GOO lbs. and it was considered that they would be ready 
as cliillers at the age of 18-20 months and dress 600 lbs. 

During my visit the very best (diillers weighing on arrival 
at the factory between 460-500 kilos (1,000-1,100 lbs.) live- 
weight sold at 27 cents per kilo liveweight, which is about 
16s. 4d. per 100 lbs. liveweight, or about 26s. 4d. per 100 lbs. 
dressed weight — dressing percentage 62‘\.. This was the best 
pri(‘e received for a considerable period and cattle farmers 
were very prosperous. 

The growdh made by (attle in this zone is simply 
wonderful, and to see mobs of 500 l|-2 years old steers, all 
dehorned*, of the same size, type, colour and breeding is 
something I should not think seen in any other part of the 
world. 

It was also of great interest to see some commercial 
breeding herds in the fattening zone. On one large estancia 
T saw a herd of 1,400 high grade — prac tically pure bred - 
Hereford cows. They were of uniform type and certainly the 
largest cows I have ever seen. Cows suckling calves were in 
practicallv tlie same condition — fat — as dry (‘ows, and a 
lactation seems to have very little effect on them. With the 
use of 3-4% of bulls the average calving percentage 'was 
between 80 and 90%. Bulls never receive any supplementary 
feeding. 

*Tlie frigorificos refuse to buy diillers with horns 
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Although the conditions seem to be so absolutely ideal 
for cattle it will be appreciated that the production of large 
numbers of chillers of the same type, quality and breeding 
is not simply a question of putting the bulls with the cows. 
From what I saw and heard great care is taken with the 
selection of bulls and the breeding stock are regularly culled 
for type and fertility. The bulls used are good, and it is 
well known that Argentine breeders have for many years con- 
sistently imported the best blood from England and Scotland. 
Even to-day, while there are enormous herds of very good 
pedigree Shorthorns, Herefords and Aberdeen Angus — 
probably as good as any in Great Britain — fresh blood is still 
being brought in in large numbers. 

When fattening cattle on these ])astures the feeding of 
grain is unknown, except to show aninmls. Oats and/or maize 
and linseed are usually fed to these. With such feeding I 
saw some cows with their first calves and the latter weighing 
on the average 8-i7 lbs. at eight months. These were being 
prepared for the Buenos Aires Fat Stock Show, and as the 
owner was afraid that they would be too heavy at the time of 
the Show when they would be 14 months old, the grain ration 
had already been reduced. 

The (diiet buyer of the Anglo saw them with me and he 
e^Ntimated tliat they would dress between 050-700 Ibh. at the 
time ot the Slmw — when 14 months old! 

The Mimmer growth of lucerne is usually lar in t*xcess 
of what (an be utilised, and during the last few years more 
and more farmers have commenced ensiling (without molasses) 
this surplus material for use during the autumn or wiiiter 
mouths. The lu(‘erne is cut when it comes into flower and 
simply dumped uncut into pits and covered up witli earth. 
These pits are usually along the sides of the paddocks wliere 
the silage is fed to the cattle on the ground. This conserva- 
tion of surplus summer feed has already increased the carry- 
ing capacity of some already heavily-stor^ked estancias. 
Similarly large quantities of hay are made of surplus lucerne 
in summer. 
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As tlie farmers annually require large quantities of winter 
cereal seed they usually grow it themselves and the straw 
obtained is stacked in the fields and the cattle allowed to eat 
it — which they do quite freely — before the winter cereals are 
ready for grazing. I actually saw cattle eating it quite freely, 
and it is considered to prevent the animals from scouring too 
much when slowly accustomed to the young green cereals. 

URUGUAY. 

The population of this small country^ is about 2, 000, 000, 
of which more than one-third live in its capital — Montevideo. 
The last cattle census was held in 1920, when there were jusf 
over 7,000,000 head of cattle in the country. Of this number 
it is estimated that 4,000,000 (57%) are Herefords, 2,000,000 
28%) Shorthorns and the remaining 1,000,000 (15%) of the 
other breeds, including dairy cattle. 

The area of Uruguay is 72,153 square miles and it lien 
on the east coast of South America, just north of the province 
of Buenos Aires, across the Rio de la Plata — between latitude 
30° S. and 35° S. 

Although it is only separated from the fattening zone of 
the Argentine by this river, the grazing conditions are very 
different and inferior, chiefly because of the poorer and 
shallower soils. It enjoys a good rainfall of 30-60 inches 
distributed more or less as in the nortlieni provin(*e8 of the 
Argentine. 

Because of the poorei grazing conditions the quality of 
Uruguayan cattle, especially chillers, is definitely inferior to 
those produced in the Argentine. The northern and north- 
western parts are generally considered more suitable for 
breeding than fattening, but the practice to breed in the 
poorer parts and fatten in the better parts is not yet so strong 
as in the Argentine. 

As pointed out, the most popular breed is the Hereford. 
They are considered hardier and more suitable for Uruguayan 
conditions than the Shorthorn, which is slowly being replaced 
by it. 
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Because of the poorer soil conditions comparatively 
small areas of winter cereals are grown and practically no 
lucerne. For summer grazing Sudan grass is used for fatten- 
ing purposes. Considerable use is also made of natural 
indigenous puwstures, especially for sheep and cattle not being 
fattened. 

The average age of chillers exported from Uruguay is 
years, i.e., about 12-18 months older than from the 
Argentine. Apart from being older Uruguayan chillers are of 
poorer type and quality than those from the Argentine. 

At the time of my visit to Uruguay farmers were 
receiving the equivalent of 20 cents per kilo liveweight, i.e., 
about 128. per 100 lbs. liveweight at the factory, or 208. per 
100 lbs. dressed (dressing 58-60%) — and they were also 
satisfied and doing well. 

BRAZIL. 

This vast country has a population of 42,000,000 and an 
area of 3,286,170 square miles, of which most is still 
undeveloped. The last census held in 1931 showed a cattle 
population of over 45,000,000. 

In the extreme south, in the province oi Rio Grande de 
Sul, the pastoral conditions and types of cattle bred are very 
similar to those found in Uruguay, which it adjoins in the 
south. In this province mostly Herefords are produced and 
(’hilled beef exported via Montevideo. 

Xorth of this province and over the rest of Brazil the 
British beef breeds are practically non-existent. Xear the 
bigger cities and towns dairy cattle, such as the Friesland, 
Brown Swiss, Jerseys and Caracu^ are found in fairly large 
numbers and do well if well fed and hoUvsed. 

Ill (iifterent parts of the (’ountrv grazing conditions vary 
very much. This can be understood as the climate varie«^ 
from temperate in the extreme south to sub-tropical and 
tropical in the north. The country actually lies betw’een 
latitude 5® N. to 33® S. In parts the grazing is extremely 

*Th® Caracu is a breed developed in Brazil. It is dual purpose — trek and 
milk — but not outstanding in the latter respect. It is considered an 
inferior beef animal. 
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poor, suck as in the provinces ot Matto Grosso, Parana, Bahia, 
etc., where the (*arr 3 ang capacity is often as low the 15-60 
acres per mature animal. Over most of the country the 
rainfall is prac tically an ‘'all-the-year-round’’ one with more 
during the summer than winter months. The following gives 
an indication of the average rainfall (1931-36) and its distri- 
bution in one of the worst cattle zones — Matto Grasso : — 


Sept (lot Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. : Total. 


51 " T' 


51 " 


8" 3" 


4 


3// 

4 


1 " 

2 


1 " 


40| 


The <]ualitj^ of the pasture, especially the natural grazing, 
also decreases very considerably’ during the winter months, 
but generally the (Tittle have good green grazing from 
August and September to March or Apiil. In the worst parts 
even the summer grazing is of poor equality. 

In Brazil the tendemy is already to breed cattle in the 
poorer areas for fattening on better pastures such as in the 
provinces of Sao Paulo, Minas Geraes, Goyaz and Rio de 
Janeiro. 


I fortunately had an opportunity of visiting four fazendas 
(estancias) in the province of Matto Grosso. The carrying 
capacity varied from 30-60 acres per animal and either 
Guzerat or Indu Brazil Zebu bulls were being used on small 
poor type local cows, some of which already showed signs of 
Zebu blood. Of thousands of head that I saw I considered 
90% most disappointing. 

Although it was at the end of summt^r the majority were 
in poor condition and the lactating cows just about wrecks. 
The calves, too, were small, thin and undersized. The cows 
with calves actually get so thin that calving percentages vary 
from 30-50^) when even up to 8% bulls are used. TTsualh’' 
the cows (alve every other y’ear and give 3-4 cjilves per head 
before they have to be culled. TTeifers cannot be bred before 
they are three, or often four, years of age. All the calves I 
saw w^'ere so small and thin that I thought they would never 
develop into good quality steers. If left to mature in those 
poor parts they barely reach satisfactory weights and finish 
for the local markets of Santos, Sao Paulo and Bio de Janeiro 
and never become chillers. However, if taken away as 3| 
year olds and fattened on good pasture for twelve months 
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they usually kill about 530 lbs. as 4j year olds. I saw a large 
number of these steers and they were of very average quality 
and mostly used for the local market. On the other hand 
again if those small, undersized, thin calves are weaned 
straight into the trains and taken to the fattening areas their 
further development is simply amazing, and at three and a 
half years they are ready as first class chillers dressing 
570-580 lbs. 

I SUB hundreds oi <'alves just before they were to be 
weaned and sent oil to the better pastures and then again on 
the fattening j)astures the previous three years’ weaners from 
the same fazenda, but which had each year been sent there 
utter weaning. The growth made by these and their condition 
and quality weie so outstanding that 1 could hardly believe 
that they were from tht* same place. Even thovse that had 
been on tlie good grazing for only 10 months were in beautiful, 
sleek and tlirifty condition. Those a year older were still 
better and the chillers (ompared x'ery favourably with the 
well bred steers which had been bred and fattened on the 
better pastures. (Fig. 2.) 

I have always appreciated the importance of good 
nutrition for young stock alter weaning, and although our 
experimental woik at the Matopos has given very conclusive 
pioof of this, it has ne\er betm demonstrated to me so con- 
clusively as vAitli these cattle. If ice could only move the 
calces being bred at present on our Southern Rhodesian 
ranches io parts of the country where they could receive some 
form of supplementary feeding during the icinter months on 
the lines indicated by our Matopos experiments — as our 
summer grazing is as good as the best in Brazil — I have little 
doubt that the quality of our chilled beef would go up hy 
40-50%. This question of better conditions for our weaners 
is without doubt most important if we wish to produce and 
export better quality chilled beef than at present. 

As pointed out previously, the beef cattle bred in the 
better parts of Brazil, except in the extreme south where 
grades of the British breeds can be run, are all either high 
grade Zebus or native cattle carrying varjing percentages of 
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Zebu blood. The best quality Zebu cattle are at present 
found in the provinces of Minas Geraes, Goyaz, Sao Paulo 
and Kio de Janeiro, while grading up with the Zebu is taking 
place in most ot the other surrounding States and further 
away. The breeds most commonly found are the Guzerat, 
the Gyr and the Nellore. 

As the Guzerat is considered rather long on the leg and 
the Gyr again a bit too small, the two breeds are now being 
crossed very extensively with the hope of establishing a new 
breed which is already being called the ‘‘Indu Brazil.’* 

There is, however, nothing systematic about the work, 
so that it is very unlikely that a breed will ever be developed 
that will breed true. 

Although it was perfectly obvious to me that no grades 
or crosses of the British breeds would do in the poorer parts 
because of the very poor environment (poor quality natural 
grazing, heat, rays of the sun, warble fly, etc.) I felt, looking 
at things as an outsider, that on the better parts where 
Jaragua {Hyj)aTrhama rufa Staple) and Gordura or molasses 
grass {Melinis minuti flora) pastures had been established it 
should be pOvSsible to run better type and earlier maturing 
cattle than the Zebu. I discussed this with everylmdy 1 met, 
among whom were a number of Brazilian farmers, and the 
cattlemen and stockmen — some with verj’ wide experience — 
of the Anglo, Every one was quite emphatic that cattle 
carrying blood of the British breeds would not do. Tt had 
apparently been tried in the past, and although the first 
crosses in most cases did well, they never even did as well as 
the Zebu, and subsequent crosses were invariably a failure. 
The bulls also were very much more expensive than Zebu bulls 
and had to receive extensive care and suppleinentarv' feeding. 

As the Zebu cattle grow and fatten so exceedingly well 
on the Jaragua and Gordura pastures T presumed that the 
grazing must be of very high feeding value. I, therefore, 
tried to find the reasons why grades of British breeds crosses 
would not do. The following are the reasons given to lOe 
by many : — 
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(а) Bloxc Fly , — Any open wound, or even a small scratch, 

is struck by blow fly and very soon becomes infested 
with maggots. Calves just after birth, especially 
grades of the British breeds, get their navels infested 
with these maggots and have to be treated for up to 
ten days. The Zebu calves are said to suffer much 
less and are also easier to cure. 

(б) Warble Fly . — This is another very troublesome 
parasite and practically all the cattle were infested. 
The thinner and less dense hide and long hair of the 
British grade apparently make the animals more 
susceptible to this infection and they also suffer much 
more from the intense irritation which it causes than 
the Zebu. 

(c) Unthriftiness . — 1 was often told that grades of the 
British breeds suffer from what was called ‘*sun- 
stroke.’’ Effected animals apparently just don’t do 
and appear unthrifty. It seemed to be partly caused 
by the same factors that cause too finely bred cattle 
in Southern Rhodesia to be unthrifty, although with 
us nutrition is certainly a major factor and not there 
on the good pastures. To me the main cause of this 
unthriftiness seemed to be the high temperatures and 
humidity experienced in the northern cattle pro- 
ducing parts of the country. It is now an established 
fact that high external temperatures and humidity 
influence the metabolic level of European and Indian 
{including Africander) cattle differently. The Zebu, 
having many more sweat glands per unit area than 
the British breeds, perspires freely and so eliminates 
excess body heat in order to maintain normal body 
temperature. The long hair of the British grades 
also hinders very much both radiation and conduc- 
tion of heat from the skin. The pigmented skin of 
the Zebu is also a definite advantage. 

It was pointed out previously that the tendency and 
practice was to breed cattle in the worst parts for fattening 
in the better zones. In these better areas large numbers of 
cattle are both bred and fattened and considerable attention 
is given to the question of pasture improvements. In this 
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connection two grasses are of great importance, viz., Jaragna 
and Gordura (means fat). Both seed freely and are easily 
established from seed. 

Jaragna is mostly used lor early spring, summer and 
even autumn grazing and fattening and it gives heavy yields 
of nutritious grazing. It does not suffer Irom burning, which 
is one of its virtues as, to provide early, young, nutritious 
grazing it is regularly burnt in July or August and again 
December or January lor later grazing. Gordura is also a 
good summer grass and very extensively used, but it is better 
than Jaragua during the winter months. It is a beautiful 
leafy, very soft grass, but sxiffers ^ery inuth from veld 
burning. 

On the better managed lazendas the ideal seems to be 
to have approximately one hall of the paddocks of the one 
grass and one half ol the other. 

The carrying capacity of the two giashcs is very high — 
about tuo acres per mature animal pei annum. I actualh 
visited one place where 7,000-8,000 chillers had been fattened 
the previous year on 16,000 acres. 

In the better parts the establishment of these pastures 
w^as rather expensive, as the better soils uere all covered with 
heavy virgin tropical forest. At present, however, the (*ost of 
clearing land and establishing these pastures is practically 
nothing on account of the high price of (otton (June, 1937). 
XTsually the work is either given out on (‘ontract — the 
contrfictor being allowed the use of the cleared land, on which 
he grows a profitable crop of cotton, for two years. In the 
other case the farmer clears it himself and grows cotton, 
which will in one season pav for the cost of clearing and the 
establishment of the pasture. 

In the parts where these good pastures have been estab- 
lished farmers either breed and fatten their own feeders or 
do fattening only and buy either yearling, 2| or 3| year old 
steers and run them until they are ready either as chillers or 
locals. The following were given to me as average prices paid 
for such feeders during the last six months: — 
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Yearling calves 55- 80 Diili*ei8=15/0 — ^21 /Od. 

Two year olds 100-150 milrei8= 25/0 — 40/0d. 

Three year olds 200-250 milreis= 53/0 — 67 /Od. 

These prices are considered the highest paid for many 
years. 

It is usually possible to get yearling calves off as chillers 
as 3-3| year olds, and for their youth I was surprised to see 
how exceedingly well the carcases were finished. 

On one of the Anglo fazendas which 1 visited I saw 
several thousand 3-3 1 year old Minas Geraes-bred steers being 
fattened. These were a very uniform lot and supposed to be 
above the average for conformation and quality. 

I had an opportunity of seeing their fattening results 
and the following were the particulars of one lot of 500 which 
had just been sold. They were purchased in January, 1937. 
The}^ were then in fairly good condition and estimated to 
weigh 400 lbs. dressed. They were lun on good ])asture until 
May and sold as chillers dressing 530 lbs. On grading the 
meat hindquarters from 80% were passed for export. The 
seller was paid the equivalent of 19s. per 100 lbs. dressed 
weight for the lot, /.c., £5 each. This gave £1 17s. Od. per 
steer above the purchase price, and as fattening cost the 
company Is. 3d. ]>er head per month* the profit was £1 10s. 9d. 
per head — and they fatten thousands each year. 

II was ])ointed out above that hindquarters from 80% 
were passed for export. This figure usually varies between 
55 — 80 %. 

It will be seen that the pri<*es paid for feeders of the 
different ages, and even for chillers, are much lower than 
Arhat they can be bought for in Southern Tthodesia. I 
discussed these figures with a large number of interested 
persons and all were of the opinion that they were very satis- 
factory and that the farmers were doing very well out of the 
business. The reasons for this appear to be the low cost of 
land and the low standard of Imng of nu)st farmers and the 
cheapness of living in Brazil. 

♦This includes all expenses, interest on capital invested, etc 

(To be concludtul.) 
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COMPOST 


By S. D. Timson, M.C., Assistant Agriculturist. 
Revised February, 1939. 


\Tliis article trail //nsi published tn the JS ore/nher^ 1937, issue 
of tins Joiirual and reprinted Departmental Bulletin 
No. 1048. The edition of the latter having been cj’hausted, 
it u repubhshedf and the opportunity has been tahen to 
add to and revue it in the light of further eicpci lence.^ 


Introductory Note. — Tbe pioiesh oi in.ikmg (ompost is 
essentially a simple and elastic one from the piattical farm 
stand point, but the desirability of assisting farmers to adjust 
it to suit theii own particular conditions has forced the writer 
to elaborate certain aspects so that they may understand how 
to do this. 

The farmer who does not want to know what happens 
inside the compost heap, and is not particularly anxious to 
achieve a perfect product in the minimum time, need merely 
read those sections describing the actual handling of the 
materials or the proportions of them required. 

The writer has found, however, that many fanners are 
also keenly interested to understand what is happening during 
the process of decomposition, so that they can the more intel- 
ligently utilise the resources of their farms in the way of raw 
materials to the best possible advantage, and for this reason 
he has included a brief des(*ription of the processes of decom- 
position of the organic matler and a discussion of the ways 
and means of speeding up or retarding those processes and 
making them as economical as possible. 

The article has therefore been arranged in sections with 
the hope that readers can find what they require and neglect 
the rest without waste of their time. 
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Sertion III. deals with a suggestion the writer makes for 
(‘omposting the sunnhemp crop, with the object of reducing 
the proportion of land idle under green-manure. 

Definition. — ^Compost is the product obtained by the 
rotting of organic waste materials, chiefly vegetable in origin, 
by the action of fungi and bacteria, with the ultimate forma- 
tion of humus. 

The Origin of Compost. — ^The employment of compost in 
agriculture is no new thing, since a method lor its manufac- 
ture from animal droppings and various crop wastes is 
described by Ibn-el-Awam in his book on Nabathean Agricul- 
ture written in the 61 h century. 

Marcus Cato, 2Jt4-149 B.C. relates the Homan practice in 
composting farm wastes, and urges the farmers, on farms 
unable to sup])ort livestock, to collect all the crop wastes, 
leaves and weeds from hedgerows, ferns and sweepings, and 
mix all these with sewage and straw in a pit. 

From ancient times too the fertility of the soil in China 
has been maintained at a high level by ihe use of compost 
made from animal and vegetable wastes, or green crops, 
fermented in layers itli mud from the canals and rivers. 
Every scrap of organic waste is preserved for this purpose. 
Nothing is wasted. 

The research oi Hutchinson and Richards demonstrated 
that crop wastes could be c(»mpo8ted with only inorganic 
vHources of extra nitrogen, and this resulted in the placing 
on the market of the Adeo process. The obstacles to this 
process being generally adopted in Rhodesia have proved to 
be (1) the necessity for an artificial water supply, (2) the 
necessity for using materials which are not obtainable on tbe 
farm and are rather costly. 

Sir Albert Howard, and his co-workers, at Indore, later 
worked out and introduced a method of composting crop 
wastes in a reasonably short time (three months), and without 
the need to purchase any materials from off the farm. 
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The modifications and improvements on this method 
worked out by Jackson, Wad and Pause, which simplified the 
making of compost from crop wastes with the use of rain only 
as the source of moisture, and which introduced the ingenious 
method of providing additional nitrogen supplies by growing 
a legume on the heaps, resulted in a simplified process, which 
fits in admirably with the requirements of Rhodesian agricul- 
ture. This process, witli some modifications by the writer to 
suit local conditions, was published in the J'ebruarv, 
issue of this Journal. 

Since then many farmers all over the Colony have 
adopted it, and increasing interest in it is being evinced. The 
writer considers that it presents a solution, or partial solution, 
to several important problems of Rhodesian agriculture, and 
this aspect of the matter will be discussed later in this article. 

SECTION T.— TECHNiyiFK OF (M)MPOSTINO. 

A. RAIK-WATEEED OOMPOST.-DetaiJed technique. 

Mate]*ials Required. — (1) Y Cijetalile maffei of any lanth 
such as maize trash of all kinds, including the cores; dry or 
green grass; s})oih hay or silage; stalks of sunflowers, cotton 
and sunnhemp after threshing; wheat, barley, and oat straw 
and chaff; loaves of frees, including gums, and scrub busli ; 
vsaw-dust, waste ])aper, and rags in limited quantities; the top- 
growdh of the sunnhemp crop. AR green matei ials should be 
withered before use for a day or two. 

(2) Ihmy of cattle, horses, shetq), goats, j>igs and poultry. 

(3) Ordinary ficdd soil — top seven inches only. W^here 
soil soaked in urine is obtainable this is to lie preferred, sinc e 
it contains mucdi nitrogen. It can be collected from cattle 
kraals, collecting yards, cow byres, etc, 

(4j Wood ashes, or agricvitvral lime . — Wood ashes should 
be used for preference as they contain potash and phosphate as 
well as lime. 
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Proportions of Materials Beqoired. — The above materiaLs 
will be required in the following proportions : — 


Parts by 
volume. 

Materials. 

Parts by 
weight. 

Grain bogs full 
per 9 yds length 
of a standard 
^ize heap. 

420 

Mixed vegetable 




wastes, etc. 

400 


*30 to 18 or 

Ordinary soil (urina- 

*500 to 2S0 or 

*12 to 6 

less. 

ted if available). 

less. 


24 

Animal dung-. 

80 

S 

*3 to 6 

Wood ashes. 

*0 to 12 

*l to 3 

or ] to 2 

Agricultural lime. 

or 2 to 4 

i to i 

or i to 1 

Burnt lime. 

or 1 to 2 



♦For explanation of variation of proportions see Section II. under “Varying 
Proportions of Ash and Soil. 


Tt is not ue^■es.^l^ y to measure tiie quantities ot the various 
materials for every heaj). It is considered that it the quanti- 
ties are measured for the first few heaps made; thereafter the 
(juantities (‘an he 8uffi(‘iently a(‘eurately judged hy eye. 

To assist rapid rotting th<‘ mixed wastes should consist of 
at least 25 per cent, ot wastes with a higli nitrogen (‘onteiit, as 
specified in the list given in Section II. 

Method. — A well drained site should be selected, with a 
reasonably smooth surface, to avoid water-logging and to make 
turning easy. 

Making the Heaps — Having assembled all the materials 
lequired, the mixed wastes should be made into a heap 16 feet 
broad and 1^ feet high, and of any (‘onveuient length. The 
heap should be built up in at least three layers to ensure even 
mixing of all the materials at the first turn, as far as possible. 
}fore ami thinner layers triH assist proper mi.riny of the 
materials. A shallow heap such as this facilitates rapid 
wetting of the materials with the firvst rains, and therefore a 
quick start to the process of rotting, and also makes the first 
turn easier. 

The proper proportion of the soil, dung, and wood ashes 
or lime are spread evenly over the surface of each layer. 
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The materials should normally be collected during the 
dry season, and the heaps should be ready and awaiting the 
first spring rains. 

First Turn. — Alter the first heavy rains have partly wetted 
the heap, usually after about 2 to 3 inches of rain have fallen, 
the heap should be built up into a new heap 9 feet broad at 
the base by 3 to 3| feet in height, by throwing the materials 
with a fork in towards the centre line from either side, and two 
yards forward at the same time. In doing this mix all the 
materials thoroughly. The heap should he left iu a loose open 
condition to assist aeraUon^ and the easy entry of further rain. 
On no account should the heaps be packed by tranipliny at 
any time. 

If the heaps are composed of fine materials such as grass, 
spoilt hay, maize husks, etc., the rain will not penetrate the 
heap to a depth of more than about 6 inches, since at this 
depth a slimy waterproof film is formed l)y the action of 
certain microbes. 

Second Turn. — In three to four weeks, when the heaps 
have sunk and packed ajipreciably, they should be turned to 
one side or one end, and built up into new heaps of the same 
dimensions. If rotting has proceeded well, labour may be 
economised at this and subsequent turns by the use of a dam- 
scraper, or hay sweep, or similar ox-drawn implement. If 
rotting is unsatisfactoiy the use of sharpened “badzas'" will 
help to ease the work. 

Manure drag forks, or vine hoes, which are 4 (»r 5 tined, 
are of jmrticular value, where very refractory materials such 
as old matted sunnhemp stalks have to be turned. With these 
the most obstinate heaps can be torn open ; but they will 
seldom be required after the first turn has been carried out. 

Third Turn — The hea])8 will reqxiire turning again in 
about a montli as before, and will be rebuilt in their original 
position, and rotting should be (‘omplete in a further three 
weeks to one month. If rotting has not proceeded normally 
a further one or two turns may be necessary. 

The various turnings are done to ensure aeration, and 
even distribution of moisture or materials, and they should 
usually be done on a rainy or cloudy day to check evaporation, 
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unless the heaps are waterlogged. The compost is usually 
rotted down and ready for use in four months. If it is ready 
before the end of the rains it is best to delay spreading it on 
the fields for ploughing under until the seasonal rains have 
ended, so as to avoid loss, and it should be covered as soon 
as it is spread for the same reason. 

On the other hand, if there is a special reason for using 
it as early as possible, and providing rotting has proceeded 
normally, the compost can be applied to the land at the third 
turn. 

Sowing Legumes on the Heaps. — When the wastes being 
composted are mainly of low nitrogen content, such as old dry 
grass and maize wastes, or if it is desirable to speed up the 
rotting process as far as possible, sunnhemp should be broad- 
cast on the surface of the heap after the first turn. The writer 
tias found that the common sunnhemp makes better growth 
under these conditions than the Somerset variety, and two or 
three pounds of seed per 100 square yards of surface may be 
used. Jt is not necessary to add a surface of soil to enable 
the sunnhemp to grow, b\it a thin sprinkling of top soil will 
helj) to ensure proper inoculation of its roots. 

The suimheinp will only grow some 6 to 12 inches high 
before the next turn, but the roots penetrate the heaj) and 
the bacteria in the nodules on the roots collect nitrogen from 
the air. When the sunnhemp is turned under at the next 
turn this nitrogen promotes rapid rotting, and enriches the 
compost. 

In some cases the writer has seen the sunnhemp being 
allowed to grow to a height of two or three feet. This is a 
sign that turning has been unduly delayed, and that the 
proper heating in the heaps had ceased. It also makes the 
8ub8e(|uent turning of the heap very difficult. 

Velvet beans are also of value for this purpose, and v here 
compost is being made in winter lupins may be employed. 

B. AETmCIALLY-WATERSD, OB WXKTSB COMPOST. 

When a supply of water is available compost can be made 
throughout our rain-less winter. It should be made in shallow 
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pits in order to proteet it from the drying winds, and to help 
maintain the temperature in the heaps. 

Size of Pits. 

Depth — 2 feet — never deeper. 

Width— 15 feet. 

Length — any convenient ; but a 60 to 65 feet long pit is 
suitable, and contains about 25 tons, or 50 cubic yards, of 
moist ripe compost. The sides and ends of the j)its should be 
cut with a slope at an angle of 45 degrees. (See illustration.; 

Filling the Pits ^The same materials and the same proper- 

tions of them are required as for rain-watered (‘ompost. Fill 
these into the pits in shallow layers, say, 6 inches deep. The 
shallower the layers the better will all the materials be mixed 
at the first turn, and the more rapidly will rotting commence, 
and the mure smoothly and evenly proceed. 

Fill the pits to a height of 6 inches above ground level. 
Jjeave 8 feet at one end of the pit empty for turning. 

Watering. — Each layer may be watered as it is filled in. 
It should be well wetted, but not drowned in water. 

Turning. — As soon as tbe pit is full, turn the materials,, 
and shake them up, and mix them thoroughly. Sharpened 
badzas and drag forks will be found useful at this stage. Turn 
from the end where the empty space has been left, and move 
the wdnde heap 8 feet, so tliat S feet of empty space is left 
again at the opposite end, for the next turn. 

Second Turn Thret* weeks later, water the heap and turn 

again. 

Third Turn A month later, waiter and turn again. If 

necessary a further turn should be given. 

A month later emj)ty the pits and stack the (‘.ompost at the 
side in heaj)s feet broad by 4 feet high, to mature for a 
further month. It can be carted to the fields and ploughed 
in at this stage if desired. 

At each turn after the first the amount of water required 
is much less than before the first turn, and care should be 




Wiiitei lumpost bcniK tuiiipd in pit in foiegiouna Head of iipe 
compost bejond 
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luken not to use too much. The heap should be just moist all 
Ihrough, but not ^‘sopping wet.’’ Excess of water will prevent 
proper aeration, and rotting may stop in extreme cases. 

If there is any urgent need to hasten the process, then 
the heap can be turned every 10 days or two weeks, and more 
dung added; or, it this is lacking, sulphate of ammonia may 
l)e used at the rate of lb. to 1 lb. per cubic yard of the heap, 
or bone-meal at the rate of 2-4 lbs. per cubic yard, preferably 
the latter. 

If the ])its are watered from a water turrow, care should 
be taken that they are not near enough to the furrow to become 
watei -logged by 8eej)age from the furrow. 

C. KBAAL COMPOST. 

The chiei item in the cost of making compost from the 
1 rop wastes on the tarm is the collection and carting of the 
materials io the composting sites. The means ot transport 
available on Itliodesian farms for this work, that is the ox 
wagon and Scotch cart, are extremely clumsy, inefficient, and 
unsuitable for the work. They are also verj’ w^asteful of 
ox-laboui tor pulling them, and of human labour in filling 
and emptying them. They are, in addition, very costly. 
Furthermore, the work of collection and carting of the 
inaterials for t omposting will compete for the use of the 
wagons wuth essential work such as the transport of the maize 
i r(»p to the railway. 

For the above reasons it is clearly desirable under local 
conditions to cut dowm as far as possible the collection and 
transport of the crop w^astes for composting, and with this in 
A’iew’ the following modified technique for treating the large 
quantities of maize wastes at the shelling dumps, and wdxeat 
wastes at the threshing sites, is advised. 

Fp to (late many farmers have been in the habit of 
destroying this most valuable organic matter by burning. In 
the case of maize xvastes this has been rightly done in the 
past in order to check the spread of diplodia and allied 
diseases, and also of weevils, because it is considered by (com- 
petent authority that they may not be destroyed if converted 
into kraal manure, owing to the low temperatures which 
obtain in the manure heap. There is now- no excuse for this 
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WiDiiial waste of the material luost urgently required in our 
Rhodesian soils, namely, organic matter, since these wastes 
can be converted safely, cheaply, and easily without any 
artificial water supply, and without the need to use anything 
that is not to be found on every farm, into first-class hui»)us, 
by composting them. 

Technique. — The modified technique of composting advised 
for treating maize and wheat wastes at the dump is very 
simple, and is given below. It is followed by a more detailed 
explanation of certain points. 

(1) Erect a cattle kraal at the shelling or threshing sites. 

(2) Place the maize husks and cores, or the wheat and 
barley straw, in the kraal to the depth of about two 
feet. 

Oi) Keep cattle in the kraals until sufficient dung and 
urine has been dropped by them, and until the depth 
of trampled wastes in the kraal is about 18 inches. 
Fill the wastes into the kraal daily as the cattle eat 
and tramp them dowm. 

(4; Divide the trampled mass in the kraal into heaps 10 
feet wide, and over every 9 yards length of the lieaps 
spread one or two bags of wood ash (or a third of 
this quantity of agricultural lime), and six bags of 
top soil. 

(5) Fork over the heaps well, working from one end and 
mixing all materials together. Take care to mix the 
saturated materials from the bottom with those on 
the top. 

(6) After about three inches of rain have fallen in 
Oetol)er or November, build the heaps up into new 
heaps 9 feet wide by feet high by forking from 
the sides in towards the centre line. 

(7) Turn the heaps once a month, on rainy days if possible 

(except during heavy continuous rainy spells) until 
the end of the rains, when the cumpost should l>e 
ripe and ready for carting to the fields and ploughing 
under. 



eOMFOST. 


203 


It will be clear from the above description that the 
method is extremely simple, and eliminates practically all 
transport of materials, except the small quantity of wood ash 
required. 

It will be most convenient for the subsequent handling 
of the compost if the kraal is made 16 feet, 32 feet or some 
other multiple of 16 feet wide, since the trampled mass of 
wastes and dung has later to be split up into heap^ 16 feet 
in width. 

If the kraals are made with a large enough gate at each 
end the straw or maize husks can be drawn into the kraal by 
a hay sweep, and liand labour thereby saved. 

It is thought that it will be best to erect a temporary 
kraal each winter, since after it is filled it can be quickly 
removed, and will then not interfere with the subsequent work 
in which hand labour can be saved by Uvsing dam scrapers, 
ploughs, hay sweeps or similar ox-drawn implements for 
assisting in turning the heaps. 

The maize corcvS should l>e thinly spread over the surface 
daily, so that they will be well distributed through the mass. 
These may not <‘ompletely rot down in the (‘ompost heap, but 
wall become so soft that they will rapidly break down in the 
soil. Where hand shelling is done it will be best to burn 
the mouldy cobs, since these will add little bulk to the 
compost, and their destruction will help to prevent the spread 
of disease. 

The maize stalks and any other handy vegetable wastes 
from neighbouring fields can be conveniently placed in the 
kraal in thin layers daily. A generous layer of at least 12 
to 18 inches depth should be placed in the kraal to start with, 
so that the urine may be absorbed and saved from loss as 
far as possible, since this is a most valuable by-product from 
the cattle because of its high nitrogen and potash content, 
because of the hormones it contains. 

It is not possible at this stage to state what length of time 
the cattle must be kept on the wastes. This can only be found 
out by experience, but it is obviously desirable to discover the 
minimum so that there shall be no large losses of nitrogen 
owing to the surphis of dung and urine. Such a surplus of 
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dung and urine could be profitably employed elsewhere as 
agents for breaking down additional organic matter to humus, 
Tf the latter is not available then there is no objection to 
keeping the cattle rather longer in the kraal than is strictly 
necessary, and it will assist in speeding up the rotting of the 
compost, and the maintenance of a high temperature. 

The first turn of the heaps laid down above is designed 
to prevent the loss of nitrogen through the denitrification 
which uould otherwise take place owing to the compacting 
of the bottom layer of wastes and dung. Denitrification is 
brought about by the action of certain types of organisms, 
which cliiefly work in the absence of air, and this condition is 
brought about by the compacting of a heap by the trampling 
of the cattle. During the process nitrogen is lost in 
various gaseous forms: as ammonia, oxides of nitrogen, 
and nitrogen itself. In this and in all subsequent turns care 
should be taken to leave the heaps as open and loose as 
possible, and any compact portions should be broken up with 
the fork. Always in turning put the outer and less rotted 
layers inside the heap, and rice versa. 

At the first turn manure drags or vine hoes wull he parti- 
cularly useful for tearing the heap apart. 

Destruction of Weevita and Diaeasea. — This is particularly 
important in the case of maize wastes in order that weevils 
and the spores of diseases such as tliose of the diplodia group 
shall be killed by the teiuperatuie of the interior of the heaj). 
For the same reasons in treating maize wastes, if necessary, 
more frequent turns may be given to ensure the development 
of a high temperature in the heap. 

The soil added to the heaps, too, should he taken from 
the immediate area of the shelling dump, so that weevils in 
the grain tramped into the ‘.urface may also be killed. 

In composting maize wastes the heaps should always he 
in readiness a^vaiting the commencement of the seasonal rains 
in October, so that weevils may be killed as norm as possible. 

Comparison with Indore Composting. -~lt will be clear that 
in the modified technique described above that the quantity 
of nitrogen supplied in the dung and urine of the ( attle cannot 
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bp 80 well regulated 80 as to avoid w^aste as in the normal 
methods developed at Indore. A certain amount ot waste 
may take place owing to the use of more dung and urine than 
is necessary and also because some losses of nitrogen by 
denitrification whilst the cattle are in the kraal will probably 
lake place owing to the compaction of the lower layers of 
wastes. 

However, this will be a matter of lebs importance where 
the farmer has insufficient supplies of organic materials (crop 
wastes, sunnhemp, grass, etc.) for converting into compost. 
Furthermore, experience will soon teach the farmer to reduce 
Ihese losses to a minimum by finding the minimum time neces- 
sary for keeping the cattle in the kraal. 

It Mill probably be found in practice that the amount of 
dung and urine supplied by tlie cattle can be reduced below 
the minimum necessary for rapid rotting of the compost, 
wilhout unduly slowing down the process. This will 
auloinatically reduce the losses of nitrogen to a minimum and 
should even lead to appreciable gains of nitrogen from the air, 
by nitrogen fixation. 

One considerable advantage this method will have in this 
Ooloii} over the ordinary Indore composting is that the urine 
will be more lully and more economically employed, since 
urinated soil is not available on most Rhodesian farms in 
sufficient (quantities, and the urine is usually almost entirely 
lost. This better utilisation of the urine is of considerable 
imjiortance, since it contains much nitrogen and potash and 
important hormones. 

The greatest advantages claimed for the modification are, 
however, that both ox labour and human labour are saved, 
and it is considered that these economies will more than 
outweigh the possible losses. 

SKCTION II.— EXIH^ANATORY. 

The process of rotting. What is happening in the heap of compost. 

In order to ensure that the composting shall be intelli- 
gently managed, and therefore proceed rapidly and economic- 
ally, it necessary to know something of what is happening 
in the heaps during decomposition. 
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The rotting of the waste materials is carried out chiefly 
by certain micro-organisms found in the soil. Of these certain 
fungi commence the process of breaking down the organic 
material, and the bacteria assist and complete the work. In a 
properly rotting heap after the first turn the temperature 
should rise rapidly to somewhere about 130° to 140° F. within 
a few days, and soon after this the materials should be greyish 
white in appearance due to the growth of the white fungus 
mycelium. 

An iron rod should be kept handy to the heaps for testing 
their temperature. If it is thrust into the heap and left to 
heat for a minute, and then pulled out and tested by hand, 
it is possible to keep in touch with the ])roces8, and a little 
experience of this test soon indicates when a fresh turn is 
required. An undue drop in temperature usually indicates 
that more air is required, and either too little or too much 
moisture is present. 

Both the fungi and bacteria require a pioper supply of 
water, air and nitrogen, in order to carry on their work; also 
a suflSciently high temperature, and a neutral or slightly 
alkaline medium to work in. 

Water. — Sufficient moisture, but not an excess, is required. 
An excess causes a drop in temperature owing to the slowing 
up of the process. If at any time the heap becomes water- 
logged owing to continuous heavy rains, turning it will 
remove the exvens moisture, and assist aeration at the same 
time. Excess of water tends to exclude air hy packing the 
heap. If the heap become too dry, on the other hand, owing 
to a continuous drought, it may be spread out again into a 
heap 16 feet wdde at any time, so as to ensure quick and ample 
wetting by the next rains; and then immediately after the 
rain it should be built up into a heap of the standard size of 
3 to 3| feet high by 9 feet broad . 

Air. — An ample air supply is absolutely necessary in order 
to supply the oxygen requirements of the micro-organisms. 
This is regulated by avoiding trampling the heaps when 
building and turning ; by shaking up the materials thoroughly 
at each turn ; by avoiding excess of moisture by giving extra 
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turns during heavy continuous rains as already mentioned; 
by avoiding the use ot excessive quantities of soil; and by 
keeping to the standard dimensions of the heap laid down. 

The experience of the last two years indicates that extra 
pre(‘autions are required in this Colony to ensure proper 
aeration of the heap, owing to the packing and temporary 
u ater-logging of the heaps dm-ing periods of heavy rain. It 
is, therefore, recommended that whenever possible one or two 
ventilating ( hannels should be cut in the ground extending 
the full length of the heap and a yard or two beyond the heap 
at either end. If two channels are made they should be spaced 
about three feet apart and they should be made as follows: — 

Cut a channel 9 inches wide and 3 inches deep. Down 
the centre of the floor of this channel cut another one 4 to 5 
in(‘hes deep, and about 4 inches wide. Old bricks are then 
laid in and across the upper channel with a space of 3 to 4 
inches between them. The bricks serve to keep the lower air 
channel from becoming blocked. (See figure.) 



u-iciir channel. 

r U X U*- 


These ventilation channels greatly assist the aeration of 
the heap in that part where aeration is most needed, namely, 
the bottom. The writer strongly recommends that they be 
used on any site which is regularly employed for compost, and 
he considers that even on temporary sites the small extra cost 
and trouble involved will be well repaid by the saving in the 
labour of turning, and by the better qualify of the compost. 
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Green irastes sihonld be withered before composting, since 
in the green sappy state they tend to close np the air-spaces 
in the heap, and so reduce aeration. Proper aeration is neces- 
sary not only to ensure the proper progress of rotting, but 
because in the absence of it large losses of nitrogen may take 
place owing to the activities of other types of micro-organisms, 
which attack the nitrogen compounds, and break them down 
to free nitrogen gas, and gaseous oxides of nitrogen. 

Hitrogen. The micro-organisms recjuire a sufficient supply 

of nitrogen for building up into their body protein. Part of 
the organic or combined nitrogen (chiefly in the form of 
proteins) is given oif as ammonia during the rotting process, 
but this is absorbed by the soil and is converted into the 
nitrate form by other micro-organisniR. 

When the rotting process is finished the micro-organisms 
die, owing to lack of food, and the nitrogen in their cell or 
body tissue is (‘onverted by other baeteiaa in the soil into 
soluble nitrate nitrogen, which is directly available to plants. 

Therefore during this process there is little or no danger 
of loss of nitrogen by leaching by the rains until the process 
of rotting is finished. In fact, when it proceeds properly, 
and there is no excess of nitrogen in the materials, large 
gains of nitrogen may be made from the air, by nitrogen 
fixation by free-living bacteria, and by the agency of the root 
nodule bacteria of the sunnhemp or other legume grown on 
the heaps. 

In the cattle kraal, however, there are always huge losses 
of nitrogen to the air in the form of gaseous nitrogen and 
oxides of nitrogen or ammonia, and by the leaching of the 
urine, and nitrates by the rain. 

Loss of nitrogen will, however, take place if the ripe 
compost is stored in heaps too long before use. But, this 
should seldom happen to any great extent in this Colony, since 
the process fits the seasons so admirably. The process com- 
mences with the rains, and should finish with the ending 
of the rainy season, and if the compost is then spread and 
ploughed under it is safely banked in the dry soil until the 
following crop is sown. ^ 
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The proper supply of nitrogen is regulated by the pro- 
portions of dung and urinated soil added to the “mix^' and 
by the proportions of the crop wastes of high or low nitrogen 
content which are employed. If the normal amount of dung 
is used then approximately 75 per cent, of the crop wastes 
may be of low-nitrogen content. 

If no dung or other source of extra nitrogen is used then 
at least one-third of the wastes should be of high nitrogen 
content. 

Below is a list giving the common farm wastes according 
to the rough classification used above. 


High Nitrf>gen Wastes. Low Nitrogen Wastes. 

(1) Y ouny green grass. (1 ) Maize rubbish of all kinds. 

(2) Soft green weeds. (2) Old dry grass. 

(d) Oreen vsunnhemp, or other (8) Spoilt hay and silage. 

legumes. (4) Stalks of sunflowers, cot- 

(4) Legume (‘rop residues and ton, and sunnhemp after 
spoilt legun»e hays. liarvesting. 

(5) Cereal straw and chaff. 

(6) Thatching grass. 

The fanner will find the analyses of Rhodesian foodstuffs 
published as Dt'partinental Bulletin No. 1035 of assistance. 
Any suitable material having a crude protein content of 10 
per cent, or more can be placed in the category of high- 
nitrogen wastes. 

If excess of nitrogen is present in the compost heap the 
process will proceed more rapidly, but loss of nitrogen will 
take place in the form of ammonia or nitrates, and this is 
uneconomic. If there is a shortage of nitrogen in the mixture 
then the process may be slowed down so much that it will not 
be finished in one rainy season. It may assist the farmer to 
mix his wastes economically if it is mentioned that one part 
of green sunnhemp, not more than three montlis old, with 
three parts of wheat or barley straw without any other 
nitrogen supply, makes approximately a perfect mixture of 
materials for composting without adding any dung. Some 
soil, and wood ashes or lime, would also be required, of course. 
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Crop wastes may be composted in normal time without 
the use of any external source of nitrogen, either in the form 
of dung or any other material, providing the mixture of 
materials contains the proper proportion of nitrogen. The use 
of some animal dung is always advised, however, since there 
is an increasing body of evidence that, besides supplying 
nitrogen, and stimulating nitrogen-fixation, the use of animal 
dung leads to the ripe compost containing certain growth- 
promoting, or stimulating, substances, without which crops 
do not thrive so well, and are not so resistant to diseases and 
pests. Some of these have already been isolated and synthe- 
sised, and several are now marketed commercially for the 
purpose of stimulaiing the root-growth of cuttings. Such 
substances are known as Hormones. 

Other Sources of Nitrogen One ot the principal virtues of 

the Indore compost is that no materials except such as are 
present on any farm, on w^hich oxen are used for traction, 
are necessary to make it. 

Inorganic sources of nitrogen, Mich as sulphate of 
ammonia, nitrate of soda, cyanamide, nitrochalk, etc., have 
been recommended for composting low-nitrogen materials such 
as wheat straw, without the use of animal dung, by various 
writers in the local Press and elsewhere, recently, hut the 
writer strongly deprecates their use, save in exceptional 
circumstances, since thereby the cost per ton of com>post is 
greatly increased, and this may render the process unecono- 
mical. 

If inorganic sources of nitrogen alone are employed in 
c omposting, the ( ost of a 5 tons per acre dressing may rise to 
somewhere in the neighbourhood of £4 to £5, where only 
low-nitrogen material such as w^heat straw are composted. 
The cost of making a 5 ton dressing of rain- watered compost, 
using only farm sources of nitrogen, should hot exceed lOs., 
and should be appreciably lower under favourable conditions. 
Compost of high quality has been made in the Colony fqr 
less than Is, per ton. 

When organic, combined sources of nitrogen such as are 
found in animal dung, bone-meal, stinnhemp and other vege- 
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table materials, are properly employed, there should be no 
loss of nitrogen up to the completion of the rotting process, 
but definite gains. 

Ayyar* has shown, however, that rapidly available 
inorganic nitrogenous compounds such as those mentioned 
above are unsuited to climatic conditions similar to ours, since 
they cause too rapid a decomposition in the early stages, 
resulting in loss of nitrogen. In heaps in the open a loss of 
26-40 per cent, of nitrogen was observed. The use of slowly 
available soxirces of nitrogen such as bone-meal and dung gave 
even rotting, and reduced the loss of nitrogen to 6 per cent. 

Nevertheless, the householder who cannot employ animal 
dung, or the farmer or market gardener who, for some reason, 
finds it essential to speed up the composting process, may 
employ sulphate of ammonia, nitrochalk or cyanamide as 
their sources of nitrogen. The amount required will vary 
greatly according to the type of materials to be composted, 
but as a rough guide it may be mentioned that 68.2 lbs. of 
sulphate of ammonia are required to rapidly decompose a ton 
of a material such as wheat straw, or maize husks and stalks, 
which have a low nitrogen content in the neighbourhood of 
0.5 per cenf., or a crude protein content of about 3.0 per cent. 

Where about one quarter of the mixed wastes are of 
relatively high nitrogen content one pound to two pounds of 
sulphate of ammonia per cubic yard of wastes should suflSce. 
The ncUial minhnvm arnmtnf required must he found hy 
ea*perience , and if the same mixture of materials is always 
used this is simplified. If ammonia is given off freely during 
rotting then the supply of sulphate of ammonia has probably 
been too generous, and must be cut down in future. If, on 
the other hand, too little sulphate of ammonia has been added 
then the rotting process will be unduly slowed down. 

The same proportion of cyanamide as of sulphate of 
ammonia may be used. About 25 per cent, more nitroebalk 
must be employed, but since it cx^ntains 50 per cent, calcium 
carbonate, a parallel reduction in the amount of lime used 
may be made. Calcium cyanamide also contains lime, and 
in considerably greater proportion than in nitrochalk, since 


'Utilisation of Farm Wai»ti>s. Agric. Jour,, Madras, Vol. 21, p. 335. 
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it contains a total calcium equivalent of 60 per (*ent. calcium 
oxide, or the equivalent of rather 11101*6 than its own weight 
of calcium carbonate, or agricultural lime. 

To yield about the same weight of nitrogen as 1 to 2 lbs 
of sulphate of ammonia, 4^ to 9 lbs. of bone-meal (4.4% N) 
are required, and these quantities will suffice for one cubic 
yard of wastes, of which about a quarter have a relatively 
high nitrogen content. 

The use of bone-meal is recommended as an artihidal 
source of nitrogen for composting, where this u required, and 
particularly where the phosphate content of the wastes, as in 
maize wastes and old dry veld grass, is known to be deficient, 
and where the price is about £6 jier ton. 

Recent investigations into the factors controlling the 
manufacture of compost, wffiich ha\e been carried out at the 
Imperial College of Tropical Agriculture in Trinidad,* have 
shown that the use of sulphate of ammonia as a source of 
extra nitrogen causes a considerable increase in the ac'idity 
of the compost heap. This is, of course, undesirable, and it 
is therefore recommended that it should not be used if tile 
other materials mentioned are obtainable. 

Other Eequirements ol Micro-organianui Pfwphates , — The 

micro-oiganisms carrying out the rotting of eroji wastes 
require a certain amount of phosphate to use for building uj) 
into their bodv tissue. With a noima! mixture of several 
types of crop w^asles and residues, there will usually lie 
sufficient phosphate for their inse. 

Where crop wastes such as maize wastes, and old diy veld 
grass or thatching grass alone, are lieing composted, there may 
well be a shortage of phosphates, and the addition of a small 
quantity of one of the cheap basic phosj)hate8 such as rock 
phosphate may be added with the soil and wood ash. Besides 
phosphates rock phosphate also contains bases, w’hich ace 
useful in maintaining the reaction of the compost heap near 
neutrality. The writer has used basic slag at the rate of I bag 
per 60 to 76 cubic yards of heap under such circumstances. 

*lx|>©iimisnt8 on Compost Making, by R. Cecil Wpod imp Jour of 
Experimental Agriculture, October. 193a 
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Slag also contains bases, which are roughly equivalent in lime 
value to the same weight of agricultural lime. One bag of 
slag can thus, besides supplying phosphate, replace an equal 
quantity of agricultural lime, or three bags of 'wood ashes, in 
the compost heap. 

Where an external source of nitrogen is also required 
bone-meal may be used to supply phosphate, since it contains 
about 4 per cent, of nitrogen in addition to the phosphate, 
and also lime. Bone-meal contains bases, which are equiva- 
lent to about half its weight of agricultural lime. 

Bases The micro-organisms work most vigorously in a 

medium which is between neutral and slightly alkaline. 

To ensure these conditions basic material such as wood 
ash, agricultural lime, and burnt lime are added to the 
compost heap. The wood ash contains) a varying proportion 
of lime according to the amount of leaching by rain it has 
undergone. The more it has been leached, the higher is the 
proportion of the lime, since other materials such as the potash 
are lost. Wood ash in Rhodesia contains about 18 to &0 per 
cent of lime (CaO). It also contains about 0.4 to 5 per cent, 
of potash, and the same percentage of phosphoric oxide. 

The ordinary loam soils which are approximately neutral, 
also contain bases, which are useful in maintaining the right 
reaction of the compost. The ordinaiy sandy soils are apt to 
be rather acid in reaction, and the sandy vlei soils are usually 
very acid. Some of the heavy black vlei soils, on the other 
hand, may contain a very high proportion of lime, and these 
would be particularly valuable for use in compost, since they 
would supply all the lime necessary, as well as the clay, fungi 
and bacteria. 

Varying Proportions of Ash and Soil In tlie tables of 

proportions of tnaterials given above the proportions of soil, 
and of lime and wood ash, vary. The reason is that if the 
amount of soil added is reduced below the maximum, then the 
proportion of lime or wood ash should be increased in order 
to adjust the amounts of lime and other bases added to the 
heap. It is better to err on the side of adding rather more 
ashes or lime than is necessary, than to add too little. 
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Soil.^-The soil added to the eompost heap is required for 
the following reasons: — 

(1) To supply bases such as lime 1o neutralise acidity and 
maintain the reaction ot the process near neutrality. 

(2) To supply clay to form a colloidal film on the surface 
of the waste materials, xchich assists the fungi rapidly to 
commence their action. 

(fi) To supply the necessary fungi and bacteria. 

(4j To temporarily absorb ammonia. 

Where the soil is known to be definitely acid, the propor- 
tion of w'ood ash or lime should be increased, and that of the 
soil reduced to the minimum found by trial to be nece8sa^J^ 

Sandy soils do not supply much clay or basic materials, 
and it is recommended that never more than 18 parts by 
volume to 420 parts of waistes should be used, and trials should 
be conducted with less and less to find the minimum propor- 
tion. More lime should be added w here sandy soil is employed 
than w^here loam soil is used. 

Bung Slurry can replace Olay of the Soil. — The lack of clay 
in sandy soils can be corrected by sprinkling a thing slurry of 
frexh (hmg stirred up in water. If this is sprinkled over the 
materials as the heap is being built, a thin film is formed over 
the surface of the materials, which replaces or reinforces the 
film normally formed by the clay of the soil. This serves to 
assist the fungi to commence their w^ork easily and rapidly, by 
giving them a supply of moisture, and food materials handy 
for their immediate use. 

In the same way when the proportion of loam soil is 
reduced to the minimum, the lack of clay may be made good 
by the use of dung shirry. 

Use o! Dung Slurry always worth while The use of the 

dung slurry wdien building compost heaps can always be 
Te<.ommended, since it is extremely effective in ensuring a 
quick start of the rotting, and also^ more important still, even 
rotting throughout the heap. 
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The little extra trouble caused by using it is far out- 
weighed by the big saving of labour obtained by reducing the 
<juantity of soil in the mixture to the minimum. When the 
normal amount of soil recommended for the Indore process is 
used parts by volume in the above table of proportions) the 
soil represents a large proportion of the finished compost, and 
a considerable proportion of the labour employed is required 
for the collection and spreading of the soil, and later in riding 
and carting the ripe compost. 

Keducing the Soil Increases Humus Content. — It must be 
borne in mind that such a reduction in the proportion of soil 
used will be follov\ed by a proportionate increase in the pro- 
portion of liumus in the ripe compost, and therefore of its 
manurial value. 

The rate ot application per acre can therefore be reduced. 
As a rough guide it may be stated that if a reduction in the 
soil be made from 36 parts to 18 parts by volume in the 
mixture recommended in Section I., then a 5 to 6 tons per 
acre dressing will be roughly equivalent to an 8 tons dressing 
with the full 36 parts of soil. The economy made in the 
labour of carting and spreading the compost will be obvious 
Irom the above figures. 

Sxcess of Soil. — The use of any excess of soil beyond the 
recommended maximum is very inadvisable, since not only 
will it have the disadvantages outlined above, but it will cause 
the heaps to pack more, and air will be excluded; and loss of 
nitrogen will take })la(‘e by the action of anaerobic bacteria in 
breaking down the nitrogen compountls to the gaseous forms, 
ammonia and free nitrogen. 

Use of Minimum Quantity of Soil — For these reasons 
farmers are advised to reduce the proportion of soil, especially 
sandy soil, gradually until they find the minimum required, 
and replace the clay and basic material in it, by the use of 
the dung slurry, and increased amounts of ashes or lime. 

To l>e economic it is essential that the cost of making 
compost shall be reduced as far as possible, and this is one 
way of doing this. 
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The writer has found that, where the soil is a red or 
chocolate loam, half the maximum proportion laid down will 
suffice to ensure g’ood breakdown of almost mature sunnhemp 
and old grass. The finished compost contained 5.3% more 
organic matter (loss on ignition) than that made with the 
full quantity of soil. 

CroflS'inoculation from Older Heaps — Another means of 
speeding up rotting, and ensuring even rotting, is by inocula- 
tion of a heap at the first turn, by sprinkling a small quantity 
of the material from an actively rotting heap about 10 days 
old over the heap as it is turned. The material taken should 
be white with the fungous growth. 

When making the dung slurry, this fungous material can 
be mixed with it, together with some of the wood ashes or 
lime, to make a thin slurry, which is then sprinkled lightly 
over the materials as they are turned. Only a very light 
sprinkling is required. 

In the same way at the second turn, a small amount of 
compost from an actively rotting heap about 30 days old may 
be lightly sprinkled over the materials as they are turned. 
This inoculates the heap with active bacteria. 

When starting compost making, small ‘ ‘pilot heaps 
can be made and watered artificially to provide the requisite 
material for these inoculations. In making winter (jompost 
these cross inoculatioiLs are particularly valuable, since they 
can be carried on from one heap to another successively, and 
this is found to increase very greatly the virulence or activity 
of the strains of fungus and bacteria. 

Cracking Hard Materials Hard materials siuh as whole 

maize stalks, cotton stalks, tobacco stems aud roots, and sun- 
flow’er stalks, are not easily attacked by the fungi, as they are 
protected by the hard woody ‘^bark^' or outer covering. 

If these are included in the compost heap and it is desired 
to complete the rotting within the four months of the wet 
season, then they should be cracked or crushed, either by 
placing them in a cattle kraal for a week or two, or by placing 
a track or road freely used by farm traffic, or by 
running a heavy roller or culti-packer over them. 
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Where such materials form a large proportion of a 
compost heap there is a greater need to use dung slurry, 
and the full amount of soil, than for a normal mixture of 
materials. 

Where sunnhemp is composted on the land it is strongly 
jecommended that all such hard materials be mixed with the 
sunnhemp in the temporary kraals. This solves the problem 
very simply, and the time and cost of carting will be repaid 
f>y rapid rotting, and a reduction in the labour of tuining the 
lieaps at the first turn. 

Combined Use oi Compost and Phosphatic Fertilisers.— 

(k)nipost made by the methods described contains only a small 
percentage of phosphate, and it should be used in conjunction 
with dressings of phosphatic fertilisers. In this way the 
best results from both the compost and the fertiliser will be 
obtained. Particularly in acid soils the humus of the compost 
is extremely valuable in tending to prevent the fixing or 
immobilising of the added phosjihates by the soil in a form 
unavailable to trojis, bj their combination with aluminium or 
iron. Thus the humus increases the availability of the 
])hosphates added to an acid soil. It is possible that a reduc- 
tion in the normal rate of application of phosphatic fertilisers 
may be possible where compost is used, but each must test 
this (arefully for himself, and no general recommendation 
( an he made. 

Many farmers have asked the writer whether the separate 
spreading of the phosphatic fertilisers cannot be avoided by 
mixing tlie latter with the compost in the heaps. This (*an be 
done, of course, but if the farmer wishes to apply a definite 
amount of phosphatic fertiliser per acre, a carefully taken 
composite sample of the finished compost will have to be 
analysed, if he is to know just how much phosphate he is 
adding per acre. 

The writer cannot recommend this method of applying 
the phosphates with the compost, since he is of the opinion 
that the farmer will have difficulty in regulating the exact 
application of the phosphatic fertilisers at the rates found 
most profitable hy experience. 
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Oompoftt and tha Common Crop Diseases and Pests.— Since 
tlie compost is made from crop residues the question of 
whether diseases and pests can be carried over from year to 
year through the compost is one of some importance, particu- 
larly to the maize grower, who is composting maize residues, 
since the question of the control of the diplodia group of 
diseases is of some moment. 

An enquiry was addressed on this matter to the Director 
of the Imperial Mycological Institute and his reply is given 
below- : — * 

* ‘Replying to your letter of the 20th March, 1 believe 
that there w-ould be very slight, and probably no risk, of 
spreading the maize diseases caused by Diplodia zeae and 
Gihberella muhinetn by adopting the Indore method of com- 
posting the stalks, trash, and mouldy cobs, provided the 
material is suitably prepared and the method properly carried 
out. The optimum temperature for the germination of the 
spores of the mycelial growth of Diplodm zeae lies between 
80° and 86° F. and the maximum between 95° and 104°; a 
temperature 10° higher than the maximum if maintained for 
a relatively short period under the conditions of aeration and 
humidity of the fermenting mass would destroy that fungus 
and other pathogenic fungi. In a normal fermentation the 
temperature during the first few weeks may rise to about 150° 
F. and be maintained near that for a considerable time; such 
a temperature under the moist conditions of the fermentation 
must be rapidly destructive to the pathogenic fungi.’' 

It would appear, therefore, that w^here compost is properly 
m^de there is little or no risk of the spread of these diseases 
by its use. The same < annot be said of kraal manure, since 
high temperatures are not maintained throughout the manure 
for any time, and the possibility of danger in this regard must 
be borne in mind. 

Tobacco Diseases. — Since it is knowm that some of the 
tobacco “spot” diseases will withstand the temperature of flue 
curing without being killed, it seems clear that there is d&nger 
in the use of the tobacco crop residues, such as primed leaf, 
old stalks and scrap, in compost which is to be applied direct 
to the tobacco crop. 
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If, however, the compost in which these minerals are 
incorporated, are applied to the crop (other than tobacco) 
preceding tobacco, there should be no danger of fostering the 
various diseases of this crop by the use of compost, and there 
is evidence that the proper use of organic manure renders the 
tol)acco crop more resistant to disease. 

Compost made from other materials, excluding tobacco 
wastes, can be safely applied to tobacco. 

PestB. — The common maize pests, such as the stalk borer, 
ear worm and weevil, will not be able to live in properly made 
compost. 

Eelworm, also, will not live through the composting 
process. 

To sum up the position briefly, it is (onsidered that the 
only danger of spreading plant pests and diseases by the use 
of properly made compost, is in the case of the tobacco crop 
as already mentioned. 

(To be concluded.) 


Deed^, not weeds, should be your goal. 
Cleanliness aids insect control. 
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FUMIGATION. 

Fumigation with hydrocyanic* acid gaiJ, more commonly 
known as “cyanide fumigation/’ has long been established as 
a standard means of treating various plants, foodstuffs, and 
other products, and also buildings, to kill insects. Fumiga- 
tion comprises the exposure of the subject to gas of a lethal 
concentration in an enclosed space. 

THE GAS AND MATEBIALS PBODUOING IT. 

Hydrocyanic acid (HCN), commonly known as prussic 
acid, at normal pressure is a gas w*hen above 79*^ F. and a 
liquid below this temperature. The liquid is colourless and 
volatile. The gas is extremely jmisonous, invisible, lighter 
than air, and non-inflammable at ordinary fumigating con- 
centrations, It has a smell resembling that of bitter almonds 
— or to the fumigator the odour of almonds is reminiscent 

of HCN. 

Various materials are purchaseable lor the production of 
the gas. The containers always hold a large or small quantity 
of H(vN in the gaseous form, and care should be taken not 
to breathe any of this when a container is opened. The 
materials generally used for fumigating with HCN are 
desc ribed below. 

sonu M C’YVNIDE, SULl*nrRI(* \CTD, AKD WATER. 

Sodium cyanide is a white solid ])roc urable in half-ouncie 
lumps and is very poisonous. It is hygroscopic, t.e., it 
absorbs moisture from the air, and should be kept in air-tight 
containers. Sulphuric acid is a heavy liquid which is 
poisonous and capable of inflicting severe bums and destroy- 
ing cdothing and many other articles. It should be kept woll 
stoppered to prevent it absorbing moisture from the atmos- 
phere and overflowing. Hydrocyanic acid gas is produced by 
violent reaction when the cyanide is added to acid diluted 
with water. 

maUlB HYDROC YANIC ACID. 

This is merely the liquified form of HON and is obtainable 
under pressure in steel cylinders holding 75 lbs. It normally 
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boila at 79° F., and should therefore be kept in a cool place. 
At Rhodesian altitudes the boiling point when the liquid is 
exposed would be nearer 75° F. Liquid HCN is usually 
applied by spraying it into the enclosed atmosphere. 

HCK AND DICTOMACEOUS EARTH, e.y., “ZYKLON.’' 

In the preparation of ‘‘Zyklon” the diatoniaceous earth 
(Kieselguhr) in granular form is made to absorb a known 
quantity of liquid HCIST, and a little tear gas is added as a 
warning. It is then packed in strong tins and sealed. 
‘‘Zyklon” should be stored where the tins will not rust, and 
preferably in a cool place. The gas is released when the tins 
are opened and the ( ontents scattered on the floor. 

CALCTtJM CYANIDE. 

This is the chemical, Ca(CN) 2 , and is supplied in air- 
tight tins as powder, granules, flakes, or briquettes. On 
combination with atmospheric moisture it gives off HCN and 
leaves a residue of lime. Calcium cyanide should l)e stored 
in a dry place. It is applied by scattering on the floor or 
forcing through a special blow-er. 

THE ENCLOSED SPACE. 

Fumigation may be carried out in a specially constructed 
fumigation chamber, a sealed room, house, or warehouse, an 
animal burrow, the space enclosed by a canvas fumigation 
sheet placed over a tree or other object, or in the soil. The 
enclosed space should be air-tight and preferably fitted with 
an oscillating fan or other device for circulating the air. 

THE EtJMIGATlON CHAMIIER. 

Where fumigation of movable products or plants is to 
be carried out as a routine, a specially constructed chamber 
is by far the most suitable type of enclosure for the purpose. 
It should be situated in the open, well removed from other 
buildings. Preferably, it should be constructed of plastered 
brick, concrete, or metal, with a hard and dry floor and with 
a concrete roof, or with other types of roof over a gas-tight 
ceiling. Other construction materials are satisfactory if they 
are not lialfle to warp or shrink, and if they Can be painted 
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over when necessary to prevent the escape or absorption of 
gas. Except under justifying circumstances, such as provision 
for gas distribution, no one internal dimension should be more 
than twice any other. 

The chamber should be fitted with a wide door on one 
side and a ventilating window opposite. Door and window 
should be gas-tight when closed, should open outwards, and 
should be open able from the outside. Suitable hinges, clamps, 
and padding should be fitted. Refrigerator-door fittings will 
be found to be satisfactory. As fumigation of living plants 
should not be carried out in a strong light, the window should 
either be of opaque material or be fitted with a blind. Glass 
is preferable, as it can be broken from inside to open the 
window if an accident should render such action necessary. 

All absorbent surfaces, including walls, ceiling or roof, 
and floor, should be well coated with paint, tar, or other 
substance impervious to gas. 

In special circumstances, vacuum fumigation chambers 
are used, but these need not be discussed here. 

THK SEAI.ED ROOM OR WAREHOUSE. 

For fumigating products on rare occasions in a room, 
or for fumigating against jiests that have become established 
in a room, house or warehouse, the stnu ture can be converted 
into a temporary fumigation chamber. Even a portion of a 
room can be partitioned off wuth suitable material for making 
a small temporary chamber, but this entails added dangers, 
and is seldom convenieni, except when carried out by a pro- 
fessional fumigator who keeps a vstock of suitable materials 
on hand especially for the purpose. 

For eff‘e(*tive fumigation the preparation of a room, house 
or warehouse must be thorough. All cracks and openings 
must be sealed — as many as possible from the outside. Sealing 
from the outside is especially necessary when the structure is 
being fumigated against pests that have liecome established 
in it, for such pests are apt to hide in cracks and crevices. 
If these are sealed from the inside, the insects are protected 
from exposure to the gas and are not killed. ‘ Outside sealing 
is necessary for the doors and windows also, as these are to 
be opened from the outside for ventilation after fitmigation. 
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Convenient, though not necessarily the best materials, for 
sealing are; — (1) Strips of paper for pasting over cracks at 
doors, windows, overlaps of corrugated iron roofing sheets, 
and any similar slits. If the paper is thin, more than one 
layer should be used. Thick paper can be used if the strips 
are softened in water before being pasted on. (2) Mud or 
a pulp made of soaked newspapers for stuffing up holes where 
corrugated iron roofs rest on walls, or for other holes of a 
similar size. (3) Sheets of thick paper for pasting over larger 
openings such as ventilators, unglazed windows, etc. 

All sealing should be completed before fumigating is 
commenced, except the sealing of the door that is to be used 
as an exit by the o})erator or operators. The material necessary 
for sealing this door should be prepared beforehand so as to 
be ready for application as soon as the door is closed. 

THE ANIMiL JU RROW. 

Holes made by rodents oi other animals may be fumigated 
in order to kill their occupants. Such fumigation may not 
always be satisfactory, as the extent of Ihe tunnels is not 
known and some animals, such as spring hares, close oft a 
portion of the burrow . Possible exits should be blocked up, 
leaving one or more for the introduction of the fumigant. 
The number left open will depend on the kind of burrow and 
the operator’s experience. A convenient medium for blocking 
up holes is mud, or, if the hole is large, stones or sacking or 
grass, plus mud. 

THE FUMIGATION SHEET. 

The principal use ot the fumigation sheet or tent is for 
the fumigation of citius trees against scale or other insc^cts. 
These tents are usually marked off in figures, and in con- 
junction with a tape measure when the tree has been covered, 
certain dimensions are taken and the amount of the charge 
of poison determined by reference to a chart. It is not 
proposed to go further into the subject here, as it was dealt 
irith exhaustively by Br. Bernard Smit as recently as 1937 
iu Bulletin Ifo. "171 of the Department of Agriculture and 
Forestry, Pretoria, Union of South Africa. His bulletin is 
entitled ‘^The Cyanide Fumigation of Citrus Trees in the 
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Eastern Cape Province, South Africa/* and English and 
Afrikaans copies may be obtained from the Government 
Printer, Pretoria, at threepence each. 

The fumigation sheet is also used for the treatment of 
bagged grain. However, carbon bisulphide, although it has 
the added danger of being inflammable and explosive, is 
superior to HCN as a fumigant for grain. A detailed descrip- 
tion of the use of the sheet for this purpose does not therefore 
fall within the scope of this paper. 

HIE SOIL. 

Fumigation of the soil with HCN is sometimes carried 
out in order to kill subterranean pests such as eelworm or root- 
gallworrn, and various insects. As it hardly falls within the 
limits of economic agriculture in Rhodesia at present, details 
need not be included here. The cost would probably be about 
£*30 to £70 more per acre for materials alone, depending on 
the degree of control required. 

THE ARRANGEMENT OF ARTICLES FOR 
FUMIGATION. 

In order to obtain the optimum diffusion of gas through 
articles to be fumigated, it is not enough merely to dump 
the articles on the floor. Bundles of plants should be opened 
up and placed on open strip or wire netting shelves. Bales 
or bags of produce vshould stand apart from each other on 
dunnage and away from the w’alls. If it should be necessary 
t(» stack them in more than one layer, dunnage should be 
placed between the layers. Bales of tobac'co should be w’'ell 
separated with their stem-end faces exposed to the best 
advantage, and their paper wrapping should be removed or 
else w'ell loosened all round. The bottoms of the bales can 
be separated from the paper by interposing piping or strips 

.of WT)Od. 

When preparing to fumigate infested rooms, etc., the 
operator should make sure that all w'ater and moist foods are 
removed. Wafer absorbs HCN gas and, besides reducing the 
amount of gas available against pests, it becomes poisoned. 
The removal of dry foodstuffs, su<*h as meal, is advisable, but 
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ksB necessary. Altlioiigii it absorbs some gas, the latter 
disappears ii the foodstuff is exposed to the air. 

Warehouse refuse should be cleaned up and burned before 
fumigation commences, care being taken not to distribute 
insect pests outside the building when the refuse is being 
removed. All machinery and furniture should be opened up 
to allow entry of the gas. 

PLACING THE CHABGE. 

When all is ready, the quantity of materials required for 
the production of the desired amount of gas sliould be placed 
or released as described below, and the room vacated in 
deliberate ami orderly haste. If more fhan one or two gas- 
producing units are to be used there vshould be more than one 
operator — if more than about four units, gas masks should 
be used or other suitable precautions taken. If gas masks 
are available, as they should be, they should be used or ke])t 
handy for all fumigations. The writer, when fumigating, 
attempts to create an impression of quiet and controlled 
efficiency, all actions being carried out with reasonable 
rapidity, but with deliberate precision. This is done partly 
to remind himself of the danger present, and partly to inspire 
confidence in others. 

The method used in employing the different sources of 
HCN gas are described below. The choice of materials will 
depend upon the nature and frequency of the work to be 
performed. A later section entitled ‘‘Precautions’^ should be 
studied before each fumigation is commenced. 

SODII M CYANIDE, vSULFIirRlC ACID, AND WATER. 

Fumigation witli HCN piodueed by the* reaction when 
sodium (yanide is added to dilute sulphuric acid is often 
knowm as the “Pot Method” of fumigation, as the reaction 
is made to take place in a special earthenware pot or similar 
container. Sodium cyanide of 97-98% purity is advised for 
use in fumigating by this method. The product normally 
obtainable in Phodesia comes well wuthin this standard. 
Sodium cyanide is sometimes referred to as 129-130% cyanide. 
This really refers to the amount of cyanide it contains as 
compared with potassium cyanide which was used before the 
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general adoption of sodium cyanide. Commercial concen- 
1 rated sulphuric acid is of satisfactory quality, and it is there- 
fore wasteful to use the chemically pure acid. Considerable 
heat is generated during the reaction, which is of a fairly 
violent nature. The reaction is expressed by the chemical 
equation : 2NaCN + H,S 04 = 2 HCN + Na2S0,. 

The quantity of chemicals to use varies with the circum- 
stances, but the chemicals should be used in the following 
proportion a and always in the following order, unless special 
a])paratus designed for their use in a different order is being 
used : — 

Water . , . 2 fl. oz. 

Commercial sulphuric acid fl. oz. 

Sodium cyanide .... 1 oz. 

K(fUi pnieot (Uid PiocedtiK, 

Vessels for generating HCN gas should be of a substance 
that uill withstand sulpliuric acid and heat. Karthemvare 
oi lu'at-resi sting glass pudding basins, glazed crocks, wash- 
stand china ware, wooden bowls or barrels, oi‘ cast iron drums 
lire Useful. Their capacity should not be less than one quart 
tor every two oumeN of sodium cyanide to be used, otherwise 
the licjuid is liable to boil over and become ineffective, besides 
damaging the floor. A fifty-gallon water-tight wooden barrel 
is \ery useful for generating gas from 15 to 35 lbs. of sodium 
( vanide. An average toilet set water jug will do for about 
8 oum es. The vessel should have a w ide mouth to reduce the 
chances of the licjuid boiling over, and, for smaller doses 
especially, a narrow* bottom helps to ensure that the (‘yanide 
is covered by the dilute acid. If desired, a loosely fitting 
fluted lid can be used to prevent acid-splash, although this is 
seldom neccvssarv’, except in tent fumigation or wdiere chambers 
are so fully |)acked that the generating vessel must be placed 
near to damageable articles. 

Other (equipment required consists of a glass measure for 
water and acid, and scales for weighing the cyanide. As 
sodium cyanide can be purchased in lumps averaging half an 
oun(*e each in weight, scales ai'e not necessaiy when more 
than several ounces are being used, as the w^eight can be 
obtained by counting the lumps. For fumigation involving 
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several pounds of cyanide, kowever, counting becomes tedious 
and scales are more (‘oiivenient. When quantities are small 
the cyanide usually needs to be weighed, for a small error 
might have serious eftects if living plants are to be fumigated. 

Sodium cyanide should be used in lumps small enough 
to be covered by the amount ot dilute acid necessary for the 
reaction. When small quantities are being used, half-ounce 
lumps need to be broken. When larger quantities are being 
used and half-ounce lumps are not available, large lumps 
should be broken. They should not be broken down too finely, 
however, otherwise the rea<‘tioii will be too violent. When 
lumps are being broken, (‘are should be taken that no chips 
fly up into the mouth or eyes. All chips that fly out should 
be collected to prevent their being pi(‘ked U]) by poultry, 
pets, etc. 

The procedure in starting the rea(;tion is as follows: — 
hirst, the water is measured and poiired into the gem^rating 
vessel. Next, the acid is measured and poured slowly into 
the w^ater. This causes s])attering, heating of the mixture, 
and frequently even boiling. If there are more than a few 
ounces to mix, the liquid in the vessel should be stirred with 
a wooden stirrer while the acid is being poured. Boiling and 
bubbling up info the operator’s fac(^ or’ elsewhere on his 
person or clothing can thus be avoided. Last, a final look 
round should be taken to (*onfirm that all is ready and that 
no unauthorised persons or animals are prestmt, and, while 
the operator holds his breath, the (nanide should b(‘ slide or 
lowered carefully into the vCvSvSel and the I'ooni vacated. The 
reaction takes the form of violent eflVrvescence immediately 
the ('.yanide conies into contact with the acid. The door should 
be locked and sealed at once. 

As ITCN is lighter than air, the generating vessel should 
stand on the floor, (^r where damage to the floor is to be safe- 
guarded against the vessel can be placed on sand or in a 
shallow bath. Damage to floors may be due to s])lashing over, 
boiling over, or the conduction of heat through the vessel. 

A convenient method of adding up to a few oumes of 
.sodium cyanide to the dilute acid is by sliding it into the 
vessel from a pie(‘e of stiff jiaper that lias been folded down 
ihe middle and opened u]) again, thus forming a channel or 
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chute to direct the cyanide into the vessel. A piece of sheet 
tin bent down its iiiiddle line will do for larger doses. It, 
however, there is more than one vessel to be charged, the 
cyanide can be put into paper bags and each bag placed on 
the floor beside the vessel into which it is to be lowered. 
The operators then start at the portion of the building farthest 
from the exit and work their way towards the exit, lowering 
each bag into its vessel as they go, and always keeping each 
other in sight. The acid eats its way through the paper 
before attacking the cyanide, thus delaying the discharge of 
gas for a short while. Althougli a small leak in the bag will 
allow a little gas to be evolved almost at once, the immediate 
violent reaction is avoided. 

If a longei* delay is desired, two bags may be used instead 
of one. The cyanide is placed in the first bag, which is then 
closed, wrapped, tied, and placed in the second bag. As 
sodium cyanide is sonu'what hygroscopic' and becomes wet on 
exposure to moist air, it should not be weighed and plac'ed 
in paper bags until it is needed. If this is done too early 
the lumps are liable to absorb water from tlie air and wet 
the bag, tlius weakening it and possibly (*ausing it to break 
when it is being lowered into the acid. Such a break may 
lead to the immediate evolution of gas and drive operators 
without gas masks from the room when perha|)s only half 
the vessels liave l)een charged. If the units are large it is 
advisable to make a practice of wrapping the cyanide in paper 
and then in hessian or similar cloth in order to avoid the 
effects of breakage of the paper. 

Whether paper bag's are used or not, it is safer to use 
gas masks, provichul they fit properly and are in good condi- 
tion. (See section under heading “Gas Masks.”) 

Another method where several units are in use is an 
arrangement of strings to lower or drop the cyanide, whether 
in bags or otherwise, into the dilute acid. Details can be 
worked out by the operator according to the nature of the 
building and the materials available, but in anv t'ase vseveral 
trials sliould be made before the (‘harge is finally set. 

S])ecial designs of apparatus for generating ITCN gas 
from sodium cyanide and dilute sulphuric acid, and leading 
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it into tentB, rooms, etc., are available but are rather expensive 
unless in use as a irecjiiently repeated routine. 

LIQUID HYDROCYANIC A(TD. 

As stated beiore, liquid HCN, or “liquid cyanide," is 
obtained in steel cylinders. When full these weigh about 
275 lbs. each and contain 75 lbs. of HCN. In the past there 
have been certain difficulties in transport and storage of liquid 
cyanide, but some of these have now been overcome. 
Facilities for the use of the liquid lor occasional small fumiga- 
tions in Southern Rhodesia are not yet satisfactory, but for 
orchard work or large-scale or frequent fumigation the 
methods available are simple and up-to-date. Details are 
given by the African Explosives and Industries, Ltd., in their 
booklet ' ‘Liquid HCN for Citrus Fumigation/^ a copy of 
which any one considering the use of this liquid should obtain. 

Equipment and Procedure, 

A special portable applicator is used in (conjunction with 
cylinders of liquid cyanide. For fumigating citrus trees or 
for other work involving numerous small dosages this 
apparatus simplifies the work very comsiderably. It consists 
of a reservoir for the liquid, to which is attached a hand- 
operated measuring j)ump connected with a delivery pipe and 
nozzle. The dose to be given is measured by the number of 
strokes made with the pump. The liquid is sprayed into the 
enclosed space through the nozzle and evaporates rapidly. 

Liquid HCN needs to be stored in a (ool place and in 
hot weather it should be cooled before cylinders are opened. 
As it is liable to deteriorate, no more than is required for a 
few months should be purchased at one time. 

TIYDROCYANTC A(UD AND DIATOM \CEOUS EARTH. 

The only substance of this kind knowm by the writer to 
be obtainable locally is “Zyklon,” of which the nature has 
already been explained. Mere exposure of this substance to 
the atmosphere by scattering the granules on the ground or 
floor results in the evaporation of gas. The small admixture 
of tear gas acts as a deterrent to people entering before 
ventilation is complete. “Zyklon'' is very convenient for 
most types of fumigation, but for occasional small-scale work 
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it has the disadvantage that it is packed in tins containing 
4, 8^ 12, 16 and 40 ounces of HCN, and therefore for the 
fumigation of a room calling for six ounces, either a 4 oz. 
tin must be used with a longer exposure, which is often incon- 
venient or unsatisfactory, or an 8 oz. tin must be used. For 
large numbers of constantly repeated doses of fixed cjuantity, 
the makers may be prepared to vary theii present ])ractice. 

Those who jjrefer to fumigate with “Zyklon’’ should 
study the subject in the latest booklet that may be obtained 
from the suppliers, namely, The South African Fumigation 
Co. (Pty.) Ijtd., Durban, whose local wholesale distributors 
are Messrs. Harrison A TTughson, Ltd., Salisbury and 
Ifiilawayo. 

Eqtn pjnerif and Procedv rc. 

As ‘‘Zyklon” has to be scattered after the release of 
H(yN gas has commenced, the us^^^ ol a gas mask is especially 
desirable, particularly when larger tins are being used. Gas 
masks are essential if more than twc» tins are rec^uired, unless 
vsome special arrangement can be made for spreading the 
charged pellets of which ‘‘Zyklon" consists. 

A suggestion for such an airangemeni might prove of 
value ill connection with the use of *'Zyklon’’ in fumigating 
c hambers. This would involve the fitting of one or more trap- 
doors in the roof, a tin c'one to be fitted under eac*h trap- 
door. The pellets can then be poured over the cone and these 
bec'ome distributed while the operator is in the open air. The 
tra})-door c an then be closed while the next tin of ‘'Zyklon’’ 
is being opened. If the gas concentration required is heavy, 
concentric c'.ones can be fitted, the outer one being cut off 
at the top so that some of the pellets will go through to the 
inner c>one. The outer cone should be larger and couvstructed 
with a greater spreading capacity. Care should be exercised 
not to breathe the gas that might escape when the trap-door 
is opened to admit a second or subeequent tin of '‘Zyklon.'’ 

For the straightforward fumigation of a room with one 
tin of ‘‘Zyklon,” first prepare the room and contents as 
previously described. Next, in the open air, pierce the lid 
of the tin with a sharp heel of an axe or chopper to allow 
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the free gas under prevssure to escape. Then with a hard blow 
of the chopper, make a deep gash in the lid and twist the 
blade to enlarge the opening. All this should be done in 
the open air with one’s back or side to the wind. The escaping 
gas must not be breathed into the lungs. (Escape of gas can 
to a large extent be prevented by exposing the unopened tin 
to low temperature for an hour or more. Most of the H(!^N 
will then be in the liquid form, absorbed by the pellets of 
earth.) The opened tin should now^ be (*arried into the room, 
the contents scattered over the floor, the room vacated, and 
the door immediatelv locked and sealed. Two tins may be 
handled in the same way, provided they are carried into the 
room and emptied together. Where gas masks are being w^oni 
by operators familiar with their use and abuse, the tins may 
be opened inside the room. 

CALCIUM CYANIDE. 

Whether in the foini of dust, flakes, granules, or 
briquettes, calcium cyanide relies on atmospheric moisture for 
the liberation of HCN gas. The reaction occmrs ac'cordiiig to 
the chemical equation: ()a((^N )2 + H.,0 = 2HCN + (^a(). (The 
CaO, or quicklime, rapidly <*ombines with more atinospheric 
moisture to form slaked lime, which in turn takes up atmos- 
pheric carhoii dioxide hecoiniiig (‘arbonate of lime.) If the 
moistiiie j)resent is not sufficient for the reaction, it can be 
added to the atmosj)liere of the enclosed space by the atomisa- 
tion of water through a fly-spray gun. Unlike the preceding 
fumigant, calcium cyanide is eawsily divided into smaller 
quantities than supplied in a container. If the container is 
then properly closed the fumigant remaining in it wdll keep. 

Calcium cyanide is supplied in tw’O main chemical forms, 
one generating about half as much HCN as the other. The 
first is reprcvsented by ‘Uyanogas,’^ usually procurable in the 
granular or in the powdered form. The other is represented 
by the ‘‘Calcid'’ products, usually sold as briquettes but also 
made in other forms. Trade literature on “Cyanogas’^ is 



FrMlGATION WITH IlYDROf YAMG ACID GAS. 233 

obtainable from Messrs. Fraser & Chalmers, Salisbury and 
Bulawayo, and on “Caleid’' produets from Messrs. Harrison 
& Hu^lison, Salisbury and IBilawayo. 

K (fii / p tn en f a n d F roved a re . 

Granules, ])owcier, or flakes, are simply scattered thinly 
on the flooi* of the entlosed space, no equipment being 
required. The gas comes otf fairly quickly, but in small-scale 
fumigation the dose can be applied with comparative safety 
without a mask if one works speedily and does not inhale the 
gas. If the floor is wet, as may happen in a green-house, the 
water should be mopped uj) and the material sprinkled on 
sheets of j)aper. 

The powder form is well adapted for toning into rodent 
burrows and similar tunnels by means of a special pump. 
The distribution of gas obtained by this imdhod is lar superior 
to that obtained by merely throwing in the fumigant at the 
entrance. The moisture in the burrows is ])ra(‘ti(‘ally always 
sufficient for the evolution of HCN. 

'rhe bri(|ueite form needs to be powdered before applica- 
tion, and different sized grinding and blowing machines are 
made lor tlie purpose. As each bricjuette evolves a known 
qtiantify of gas, measuring is accomplished by counting the 
briquettes. This is of advantage, especially when large 
numbers of small doses are to be aj^plied, such as in citrus 
fumigation. 

Mb.ASFBEMENT OF THE EX(HA)SED RPA('E. 

Before working out the dosage, one needs to know the 
(*ubic contents of the enclosed space, as dosages are calculated 
on the amount of gas necessary for 1,000 cubic* feet. 

For a scjuare or rectangular room with horizontal door 
and ceiling, simply multply length by breadth by height, all 
in feet, and the resulting figure will be the number of cubic 
feet enclosed. 


For a room with a lean-to roof as shown in cross-sec tion 
in Fig. J, h, add the number of square feet in the rec tangle 



c. 


d. 


e. 


Fig. 1. — Cross seotioiih of iooni.*> having: a Ridged roof and opposite walls 
of equal height ; h Lean-to roof ; r and (I Ridged roof and walls of 
unequal height; (onical roof and circular wall. 


A to the nuiuber <»f stjuare feet iu the triangle B, and multiply 
the result by the length of the room iu feet. (The area of 

X 

triangle B is g x 

For a room with a ridged roof and side walls of equal 
height as in Fig. 1, o, add the number of stjuare feet in the 
retdaugle A to the number of square feet in the triangles B 
and 0, and multiply the result by the length of the room in 

feet. (The areas of triangles B and V respectively are ^ x z 

and 2 ^ their areas is - ^ x z. If the 

roof has an even span, the two triangles will have equal areas.) 
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For a room with a ridged roof and side walls of different 
heights, add the numher of square feet in the rectangles and 
triangles A, B, C and D, as in Fig- 1 c or d, and multiply 
by the length of the room in feet. 


For a circular room with a conic al root such as a rondavel 
or Kaytor hut as in Fig 1, e, where d = diameter, hi=height 
of wall, and h 2 = the difference between the vertical height 
from floor to apex and the height of wall, use the formula 


11 X cl X (1 X (h, +i ha) 
14 


which 


is u modified combination of the 


well known formulae : pt h and i pt H /?. 


If the root is of thatch it should be covered by over- 

lapping tarpaulins tied tightly under the eaves, and an 

arbitrar\^ 2()?o should be added to the dosage to allow for 

penetration into and absorption by the thatch, and for the 

extra space occupied by it. For instance, to arrive at a figure 

for a thatched rondavel 10 feet in diameter with walls 8 feet 

high and with a v^ertical distance of 14 feet from the floor to 

the apex, the above formula should be used, giving : 

llxlOxlOx (8 + i of 6) 

cubic feel 


= 11x100x10 

— cubic feet 
14 

= 786 cubic feet 

Add 20‘o allowance for thatch =78(1+ 157 =94‘>, or for practical 
fumigation purposes, a round figure of 1,000 cubic feet. 


For a circular room or receptacle with a flat roof, such 
as a silo, tank, or drum, use the formula, 


11 X (liaraetei x diameter x beiglit 
14 

which is derived from the formula, pi r- A 


{To be concluded.) 
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Use of Locust Bait. 

SOME AMENDMENTS TO I’REVIOTTS STKiGESTlONS. 


In view oi later experieiu'e, the lollowiri^ amendments 
<*an no\\ be made ta the suggestions in an article, “ A Poison 
Bait for Young Locust Hopj)ers," jmblished in the February 
number ot The Rho(le,^uj Aifncvlfural Jonr/ial of last year, 
and reprinted as Bulletin Ao. 1059 of the Department of 
Agriculture : — 

1. The ])oison to be added to !1(S lbs. of maize meal 
remains the same, namely, two ])ounds of fine arsenite of 
soda. Approximately the same proportions are obtained 
Mhen using a 1 lb. coffee tin filled with j)oison for every bag 
of maize meal. 

2. The amount of water to be added to 100 lbs. of dry 
bait should be increased to 12 or more gallons. This amount 
of water tends to cause lumps to form in the bait and these 
should be broken up by hand. Lumps are t*xtremely 
dangerous and are a waste of bait, but it must be borne in 
mind that even without lumps the bait is dangerous to stock 
and vegetation. S(pieezing bait in the hand as a test tor 
moisture is not satisfactory when maize meal is being used as 
the carrier, but applies to fine bran. 

(In the bait now obtainable in the Fnion of South Africa 
water is added to the extent of two to three times the weight 
of the dry bait.) 

H, The seed-sowing method of spreading the bait has not 
been found satisfactory under Khodesian conditions. A 
straight-arm, foicefnl, forward side-swing releasing a small 
handful of bait is much more effective. As much bait as 
possible must be made to stick to the plants, that which falls 
on the ground not being \ery effective against Red Locust 
hoppers. 
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4. Emphasis should be placed on the instruction to bait 
the foliage around a swarm as well as that on which the swarm 
may be feeding or resting. When the swarm is densely 
crowded ihis is even more important, and a larger surrounding 
area should be baited. 

b. The baiting of a swarm as soon as it commencTs to 
luilch is not always desirable, except, ])ossibly, in lands where 
the hoj)])ers can be (‘asily seen. Early baiting is preferable 
for larg(‘ swarms, but small swaimis may be left for a day or 
two until they begin to eat freely. 
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Rhodesia Weather Bureau. 

JANUARY, 1939. 


Pressure. Mean baronieiric pressure was generally about 

0.5 millibars aboA^e normal. 

Temperature. Mean maximum temperatures Avere from 

1 — 2° beloAS’ normal in most places and mean minimum tem- 
peratures AA'ere about normal. 

Humidity in terms of deAV’-point w as about normal. 

Eainfall and Weather. — The country A^as (‘overed by 
equatorial air during the first iorl night and in the absence of 
major pressure moA^ements the weather was ot the thunder- 
storm type. An inA^asion of air from the South Indian Ocean 
took place during the third w’eek ot the month and compara- 
tiA’ely fair Aceather Avas experienced from the Kith -24ih. 
This air w’as replaced by air of equatorial origin on ihe 24th 
and thunderstorms continued to the end oi the month. 


Station. 

Inches. 

Normal. 

No of; 

Beitbridge 

2,27 

3.21 

4 

Bindura 

9.97 

7.39 

23 

Bulaw^ayo 

4.92 

5 61 

10 

Chipinga 

6.98 

10.38 

19 

Enkeldoorn 

6.01 

7.63 

13 

Fort Victoria 

2.78 

6.14 

14 

Gw^aai Siding 

8.51 

5.41 

17 

GAvanda 

2.58 

5.53 

5 

Gwelo 

3.84 

5.99 

18 

Hartley 

4.68 

7.74 

20 

Inyangn 

8.22 

9.92 

22 

Marandellas 

9.78 

8..56 

20 

Miami 

... 10.75 

8.25 

23 

Mount DarAvin 

9.51 

8.25 

15 

Mount Nuza 

... 10.45 

14.59 

23 

Mtoko 

8.90 

7.77 

16 

NeAT Yearns Gift 

5.48 

7.65 

14 



WEATHER BUREAU. 239 


Station. 

Inches. 

Normal. 

No. ol Days. 

Nuauetsi 

4.26 

4.33 

5 

Plumtree 

6.86 

6.30 

14 

Que Que 

6.08 

6.83 

17 

Rtisapi 

6.90 

7.56 

13 

Salisbury 

9.47 

7.37 

21 

Shabani 

0.77 

5.87 

8 

Sinoia 

8.86 

8.14 

24 

Sipolilo 

9.17 

8.52 

20 

Stapleford 

10.46 

16.81 

23 

Umtali 

r>.52 

8.11 

17 

Victoria Falls 

5.15 

6.95 

15 

Wankie 

1.94 

6.49 

11 

Abercorn 

8.12 



16 

Balovale 

10.86 

— 

20 

Broken Hill 

16.97 

. 

23 

Fort Jameson 

10.64 



23 

Fort Bosebery 

6.69 

— 

19 

Isoka 

5.25 

— 

13 

Kalomo 

10.42 

— 

18 

Kauchindu 

3.15 

— 

8 

Kapiri Mposhi 

8.84 

— 

18 

Kasempa 

9.78 

— 

21 

TJvingsione 

5.34 

— 

17 

Lusaka 

... 11.21 

— 

23 

Mankova 

6.83 

— 

11 

Mazabuka 

... 12.67 

— 

21 

Mlnishi 

7.79 

— 

21 

Mongu 

13.47 

— 

22 

Mpika 

... 13.64 

— 

23 

Mporokoso 

9.47 

— 

26 

Mufulira 

11.30 

— 

25 

Mumbwa 

9.05 

— 

26 

Mwinilimga 

10.35 

— 

24 

Namwala 

... 10.07 

— 

16 

ISTdola 

... 13.19 

— 

24 

Petauke 

9.23 

— 

22 

Senanga 

5.04 

— 

17 

Sesheke 

3.58 

— 

15 

Solweai 

... 14.16 

— 

28 
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Rainfall in January, 1939 , in Hundredths of an Inch. Telegraphic Reports. 



VETERINART REROBT. 
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Southern Rhodesia Veterinary 
Report. 


DECEMBKK, ]9.‘?8. 


DISEASES. 

Anthrax wab diagnosed on the farm l^mgambi, Victoria 
district. Mortality : one head of cattle. 

TVEEHCrLlA' TEST. 

Twenty-se's on hulls an<l 2 heifers were tested upon impor- 
tation with negative results. 

MAELEliN TEST. 

Twenty horses and 12 mules A^ere tested during the 
month. A'o reactions. 

LMJM)J{TATJ(E\S. 

From Vnited Kingdom: Bulls 1, heiiers 2. 

From Union of South Africa; Bulls 26, horses 17, mules 
12, sheep 1,260. 

Ihom Bechuanalaiid Protectorate: Sheep 160. 
EXPOKTATIDNS. 

To Union of South Africa: Oxen 22, hordes 6. 

To Northern Khodesia : Sheej) 44. 

To Portuguese East Africa: Oxen ITo, calves 6. 

EXPORTATIONS- M 1 St^EELANEOUS. 

To United Kingdom : Chilled heef quarters 11,487. 

To Northern Ehodesia : Reef carcases 889, mutton 
carcases 22, pork carcases 2, veal carcases 14. 

To Belgian Congo : Beef carcases 90, mutton carcases 18, 
veal carcases 74, pickled heef 8,585 Ihs. 

Meat ProdiK'fs — From Farfon/, 

To Union of South Africa : Corned heef 89,186 Ihs. 

B, Jj. K]N(;, 

Acting Chief Veterinary Surgeon. 
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Southern Rhodesia Veterinary 
Report. 

JA^NI AKY, Um. 


JJLSKASES. 

Au Iresk taithieaKs oi scIumIu UmI diseases. 

TTBEiUd'LlxA TEST. 

Six head ere tested upon iiiiportat ion with neg’ati\e 
1 esults. 


.MALLEI A TEST. 

T’\^e]^e iKjr.^t'-. and -*) (loiik(‘ys ^^(']‘e tested duiin^' the 
month. I'het e w m e no leaetioiis. 

LMJMtJn ATIOAS. 

Eiom ITiion oi South Airiia: Lull^^ 1, lioises 12, donkeys 
0, sheep 1,027. 

Eroin Heehuanaland Ih otia l 'oale : Sheej) oOd, floats HO. 
EXlMUrrATlONS. 

To Auithem l(hod(‘sia : JLills IS, (o\as IS, cahes (i, 
pi^-s 4. 

To i’ortugue.'>(‘ East Ahiea: (attle Sd head, ^’oats 40. 
EAPOiITATK)NS>- iMlSCTlLLAA EOLS. 

17) United King-dom : Cliil](*(l l)eei (|iiuit(‘rs -1,^71. 

To Aortliern Rhodesia; lieei eareases 41], mutton 
carcases dh, ])ork ( arcasc's 0, veal carcases H, tri[)es 2,2-10 Ihs., 
tong*ues 791 Ihs., hearts I ,()7*> Ihs., hAers 149 Ihs. 

To Helgian Congo: Jleet carcases 152?,, mutton canvases 
IH, veal carcases 17, tongues ILl Ihs, 

To rnion of South Africa: Coined heei 74,210 Ihs., 
rolled heef ISO Ihs. 

To Bechiianaland lT*otectorate : Corned Beet 2,100 Ihs. 

S. A. MvrriT.L, 

Chief A^eteririary vSiirgeoii. 
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vSOUTHERN RHODESIA 

Locust Invasion. 1932-39. 


Monthly Report JMo. 74. January, 1949. 


Winged swarms of the Bed Locust (Nontadacris seidem- 
fasaata, Serv.) have been reported from the following districts 
during tlie month of January, namely: Lomagundi, Da^’win, 
Ma/oe, Mtoko, Lmtali, Bikita, Victoria, Kdanga. Gwanda 
and Belingwe. All the swarms were in breeding condition 
and practically all weie engaged in egg-laying. 

llopperh liave appeared in the districts of Lomagundi, 
Darwin, Mrewa, Inyanga, Melsetter (Chipinga), Bikita, 
Charter, Ndanga, (diibi and Belingwe. 

The hoppers are being destroyed in all accessible locali- 
ties. 

The position generally a])pearvs to be very similar to that 
obtaining during January, 1948, although rather few^er 
reports of locusts have been received. Ila+chings appear to 
liave commen(‘ed nearly two weeks earlier during the present 
season compared with last year. 

Rupert W. Jack, 

Chief Entomologist. 



NOTICE 


The Agricultural Journal of S. Rhodesia 

is issued by the Department ol Agriculture, and can be 
obtained upon application to the Editor. The Annual 
Subscription, which must be paid in advance, is 6/-, and 
payment may be made by any means other than by stamps. 

A 10/- note will cover the subscription lor two years. 

Persons residing outside Southern and XTorthem 
Bhodesia may become subscribers by paying 2/- in addition 
to the subscription, to cover postage. 

If payment is made by a cheque drawn on a bank 
outside Bhodesia, commission must be added. 

All cheques and postal notes must be made payable to 
the Secretary for Agriculture and Lands. 


Date 19 

To the Secretary , 

Department of Agriculture and Lands, 

Salisbury. 

Please enrol me as a subscriber to the “Rhodesia Agricuh 

tural Journal" for one year from 

19 , for which I enclose 

Name 

Full Postal Address 


n«Me write dlstiiicay 
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Agricultural Journal 

Edited hy the Director of Agriculture. 

{Assisted by the Staff of the AgHcultural Department). 

PUBLISHED MONTHLY. 

Subscription: 5/- per annum; payable to the Accountant, 
Department of Agriculture, Salisbury. 

VoL. XXXVI.] April, 1939. [No. 4. 

Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should he addressed to: — The 
Editor, Department of Agriculture, Salisbury. Correspon- 
dence regarding advertisements should he addressed: — The 
Art Printing Works, Ltd., Box 431, Salisbury. 


Prices lor Baconers. — The Minister of Agriculture and 
Lands has approved in terms of section 24 of the Pig Industry 
Act, 1937, of the following minimum prices fixed by the Pig 
Industry Board to be paid for pigs sold for slaughter, of which 
the carcases are liable to grading under the said Act, with 
effect from the 10th March, 1939 : — 

Baconers. 

Grade A (Selected) 5d. per lb. live weight. 

Grade B (Choice) ... 4|d. per lb. live weight. 

Grade C (Standard) 4d. per lb. live weight. 

provided that a deduction of one-eighth of a penny per lb. 
from the aforementioned minimum prices may be made on 
all pigs which, in the opinion of the Government grader, 
show — 
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{(j) deficient bellies; 

[h] seedy cut; or 
(c) deficient liams. 

Soil Samples for Analysis A number of farmers, chiefly 

tobacco growers, have made enquiries recently concerning the 
correct manner of taking soil samples for analysis. Bulletin 
758 is available free of cost to farmers in the Colony, giving 
full instructions for taking representative samples and also 
particulars of what information should be submitted with all 
samples sent in. It should be noted that soil samples must be 
sent carriage paid to the Chemistry Branch, Department of 
Agriculture, Salisbury. A partial analysis sufficient to deter- 
mine the suitability of the soil for particular crops and advice 
concerning fertiliser treatment are provided free of charge 
for bona fide farmers in Southern Rhodesia. 

It must be clearly understood that for a soil analysis to 
be of any value the sample submitted for the purpose should 
be as representative as possible of the area under considera- 
tion. A few’ handfuls S(*raped at random from the most (‘on- 
venient spot are not only useless for a fair test, but are liable 
to mislead the Chemist when he gives fertiliser and cultural 
advice for the land of which they are intended to indicate the 
general character. A report given upon a soil sample taken 
in a haphazard fashion may be worse than useless. 

For each land of the same type a mixed sample from the 
top 8 inches of soil at least six different spots taken as 
explained in the Bulletin is suflBcient, provided the samples 
are thoroughly mixed. About 5 lbs. of the mixed sample 
should be sent in for each analvsis. 

Ohargeg for Analysis — Tbe following charges apply for 
analysis by the Chemistry Branch. Samples must be 
delivered carriage paid to the Chemistry Laboratory, Salis- 
bury, and the charges for the analysis must be paid in advance. 

Partial analysis of soil samples from hona fide 
farmers to determine suitability for crops 
and/or to make manurial recommendations... Free 



BBITOKIAL. 


249 


Complete analysis of soil sample, including report 

and recommendations £4 4 0 

Partial analysis of any unregistered fertiliser or 

feeding stuff; For each constituent 0 15 0 

Partial analysis of any registered fertiliser or 
feeding stuff*, taken according to provisions of 
Fertilisers, Farm Foods, Seeds and Pest 

Remedies Ordinance 1 1 0 

<yom])lete analysis of any unregistered fertiliser or 

feeding stuff 3 3 0 

tkmiplete analysis of a registered fertiliser or 
ieetling stuff*, taken a(‘cording io ]>r()visions of 
Fertilisers, Farm Foods, Seeds and Pest 

Remedies Ordinance 4 4 0 

Analysis of water for agricultural purposes 0 10 6 

liimeslone: Estimation of lime content 0 10 6 

Einiestone; Complete analysis 110 

Milk, cream or butter: For each constituent 0 10 6 

Milk, cream or buttei* : (k)mj)lete analysis 110 

(kittle dips 0 10 6 

Viscera of animals: Arsenic 0 10 6 

Vis(‘era of animals : Stychnine, cyanide, nitrates 

or copper 1 1 0 

Viscera of animals : Oeneral examination for 

poisons (depending on time involved) ... from 3 3 0 

Clean up in April, — Agricultural cleanliness operations for 
April and May appear to he rather like an autumnal '‘spring 
cleaning,” but it must be remembered that most of these 
operations mean less work later and prepare for better crops 
the following season. Uprooting work is easier and more 
effective if done before the soil becomes dry and hard. 
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Clean out tobacco grading and bulking skeds, etc.^ 
regularly and burn or comjiost the refuse without delay. As 
soon as the crop is marketed, clean these buildings thoroughly 
and treat them with hot limewash. Clean out curing bams 
within a month ot their last firing. Uproot tobacco stalks 
while the soil is still soft, so that fewer large roots are left 
behind to produce re-growth. Burn them when they are dry 
enough. Chet k up tobac(‘o seed-beds for re-growth or young- 
plants that have come up since the beds were dug over. 
Destroy that healthy looking tobacco plant that has come up 
next to one of the walls of your sheds. 

When cutting maize for stocking, cut as low as possible 
so that the remaining portions of the stalks can be properly 
buried by the plough. This helps to prevent the emergence 
of stalk borer moths in the planting season. The stook refuse 
can be suitably disposed of not later than November. 

In the orchard and garden collect and destroy stung or 
fallen fruits to avoid breeding fruit flies and False Codling 
Moth. Remove all old cruciferous plants such as cabbage, 
turnips, stocks, alyssum, etc., as they encourage Bagrada Bug, 
a pest of crucifers that become increasingly severe during the 
dry months. 


Cleanliness Aids Insect Control. 
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Trees and Wild Flowers. 

ON THE RHODESIAN FARM. 


By Chas. K. Brain, M.A., D.Sc., Director of Agriculture. 


PART IV. 


TWO DANGEROUS GARDEN SHRUBS. 
Earn. Apocynaceae. 


Thevetia neriifolia Juss . — A much-branched shrub up to 
15 feet high with narrow glossy leaves and tubular, twisted 
yellow flowers. The fruit is up to 2 inches in diameter and 
contains one or two seeds. (Fig. 28.) It is a native of tropical 
America and is very poisonous. One writer states that a boy 
who ate a single seed commenced vomiting within half an 
hour and died convulsed within two hours. One can see this 
plant growing in some of our school-grounds without any 
warning as to its dangerous character. 

Nerium oleander L , — This plant, commonly known as 
Oleander, Ceylon Rose, etc., is common in gardens. Two 
varieties, the white and the pink flowered are about equally 
common and equally poisonous, (Fig. 29.) The leaves, bark 
and wood have been known to be extremely poisonous to man 
and animals for centuries. There are numerous records of 
cases of poisoning both in South Africa and in Asia, where 
the plant grows wild. A number of soldiers died as a result 
of using Oleander sticks as skewers to cook meat over a fire. 
A puppy died within half an hour of having chewed a stick 
of Oleander when romping with a child. It has been stated 
that a single growing top of a plant proved fatal to horses 
and cattle and that fowls, ducks, geese, goats, horses and cattle 
have been poisoned by Oleander. The plant contains two 
drugs which act very much like digitalis and death is due to 
heart failure and paralysis of the breathing muscles. Stimu- 
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lants sucli as alcohol or strong coffee should he given and 
medical assistance sought immediately if poisoning from 
Oleander is suspected. 

The Gloriosa Lilies. Fam. Liliaceae , — Two species of 
Gloriosa occur commonly in the country, usually flowering 
on the watershed in March and April, lloth grow from tubers 
and usually have climbing stems and leaves which terminate 
in tendrils. They grow to perfection on the large termite 
mounds near river banks and are then usually found 
scrambling over the trees and shrubs up to a height of six to 
eight feet. When grown in less favourable conditions they 
may grow as single stems only about eighteen inches high. 
The dowers vary from plain yellow to bright red and yellow, 
or even deep purplish red and yellow. The three sepals aie 
exactly like the petals, and for that reason the six together 
are called the perianth. There are six stamens and the pistil 
bends at right angles to the tip of the ovary. The two species 
are very similar, but in Glonosa nuperhu Linn the edges of 
the perianth segments are folded and twisted (Fig. 30.), 
whereas in rirescens liindl. they are smooth and flai. 
G. superba is common in India, where it is stated that all 
parts of the plant coniain a deadly ])oison known as superbine. 

Physalis minima Linn. Fam. Solanarrae . — This is com- 
monly called the wild Cape Gooseberry, as it is closely related 
to the (‘ultiA^ated species which is Phpsalis peruviana Linn. It 
is a common weed with the erect stems much branched and 
varying in height from a few inches up to 2 feet. The stems 
are prominently ridged and often purplish in colour. This 
plant is not hairy like the cultivated variety; the flowers are 
very small, yellow, often wdth a ])urplish centre, and the 
fruiting calyx is usually about an inch long, with prominent 
veins whi(‘h are generally tinged with purple. The fruit is 
not used as it has a disagreeable odour and taste (Fig. 31). 

Kicandra physaloides Gaertn. Fam. Solanaceae . — This is 
one of the commonest weeds of gardens and farms in Southern 
Rhodesia. Plants only a few inches high can be found flower- 
ing on hard roadsides, but when the conditions are favourable 
bushes up to five feet in height are common. The large flowers 
(Fig. 32) are white with pale mauve or blue margins and 
with five deep royal blue spots in the bottom of the bell. 
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As tlie seed berry develops tbe inflated calyx expands until it 
looks something like a Cape Gooseberry fruit, and this 
accounts for the scientific name physaloides. This plant, 
which is a native of Peru, is now common in most tropical 
and sub-tropical countries. 

Cosmos bipinnatus Cav. Fam. Covipositae . — This is a 
garden flower which has taken possession of roadsides, railway 
strips and waste land near towns in this country and is looked 
upon as a weed by many people. The abundance of pollen 
produced when the plants are in full flower is said to be a 
common cause of hay-fever (Fig. 33). The golden-flowered 
variety is known as Cosmos svlphureus Cav. 

Nymphaea capensis Thunb. Fam. Nymphwaceae . — This is 
llie o^ll^ vater-lily commonly found in the vstreams of this 
country. It has been known for many years by the name 
y . stellatd Willd. During a botaniiul expedition arranged 
by the Swedish Botanical Museum in 1930, however, a 
number of the old names of the plants of Southern Africa 
weie investigated and it was decided that the old name given 
by Tliunberg in 1794 to 1800 had to be retained for this 
water-lily. It is a most variable plant. The flowers vary from 
2 to 10 inches in diameter and may be white, blue, purple or 
rose in colour. Some are fragrant and others have no scent. 
The leaves likewise vary from a few inches up to a foot in 
diameter (Fig. 34). The small snails which are responsible 
for the infective stage of the bilharzia organism are very fond 
of the stems and undersides of the leaves of this plant. 


Cleanliness Aids Insect Control. 
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Three Important Strawberry 
Diseases 


By J. C. F. iloriviNs, D.Sc. (Lond.), A.I.C.T.A., Senior 
Plant Pathologist. 


Now that growers are preparing to plant out runners for 
the coming season, it is of great importance that the symptoms 
and development of certain diseases of strawberries should 
be understood. 

It is sad to relate that owing to the depredations of these 
diseases, it is almost impossible to-day to purchase large, 
sound and good flavoured strawberries in Rhodesia. Some 
years ago the famous ‘‘ Vumba ’’ variety, as it is known, 
produced fruit of excellent flavour and size and good carrying 
qualities. To-day, owing to degeneration of the original stock 
caused by virus diseases, small, sour, poorly flavoured fruit 
only is produced. 

For many years the gradual degeneration of this variety 
was attributed to attack by mildew, the symptoms of which 
generally mask those of the virus diseases. It is only in 
the last two years that it has been possible to find time for 
the trouble to be investigated, and it is now known that in 
addition to mildew, two serious virus diseases, known as 
‘‘yellow edge’’ and “ severe crinkle,’^ are widely distributed 
in the Colony. 

Strawberries are still marketed in fair quantity and some 
growers report high yields in their crops, but the fruit pro- 
duced by the varieties which are apparently virus-resistant 
compares very unfavourably with that grown eight or ten 
years ago. 

Mildew also causes serious losses annually but may be 
controlled by suitable methods, so that it is hoped that the 
following will be of assistance to those growers who are 
anxious to increase production. 
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MILDEW. 

This disease is eaused by the fungus Sphaerotheca Humuli 
und appears to do considerable damage wherever strawberries 
are grown. Most varieties grown in the Colony are susceptible, 
^o that plant protection measures should be generally applied. 

Symptonus. — The first symptoms of mildew are a curling 
upwards of the younger leaflets. Later on the more mature 
leaves also show a tendency to curl, their green colour fades 
to a brownish hue and the underside appears to have a silvery 
iiheen. On closer examination it will be seen that a white 
powdery coating of mildew is present underneath the leaves, 
particularly on the young ones in the centre of the plant. 
Later still, the mildew spreads to the fruit, which may be 
turned quite white and becomes unfit lor consumption. If 
infection is slight, the fruit may appear sound when picked, 
but its keeping and carrying qualities are much reduced, so 
that mouldy rot, caused by the fungus lihizopus nigricans^ 
very soon sets up and makes the affected punnet unsaleable. 

Control. — The mildews differ from most other plant 
diseases in that affected plants may be cured. Mildews are 
purely surface feeders and the fungi do not penetrate into 
the host tissues deeper than the epidermal cells. If, there- 
fore, the superficial fungal filaments and spores, which 
comprise the familiar powdery covering, can be destroyed, 
then the disease is automatically eliminated. Sulphur sprays 
and dusts are usually found to be effective in the control of 
mildews, but close contact between fungicide and fungus is 
necessary for complete eradication. 

Despite the fact that mildews can theoretically be cured, 
these fungi are generally very persistent, and it is found 
that prophylactic or preventive measures are in most cases 
desirable in order to accomplish satisfactory control. In other 
w^ords, spraying or dusting should commeiue early in the 
season and be repeated at intervals until the (rop is well 
advanced. 

In Rhodesia, dusting sulphur has given good contiol when 
applied at the first signs of disease, which usually appear 
during the first or second week in August. Special sulphuring 
dust and not flowers of sulphur should be used and should be 
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applied by means of a hand bellows or knapsack duster. The 
machine ought to be provided with a tube extension, at the 
outlet end of which is fitted a V-shaped piece of sheet metal, 
bent slightly upwards so as to disperse the dust cloud in an 
upward direction. The disperser should be placed under the 
plants and one puff from the dusting machine given to each 
plant. 

In this way the undersides of the leaves are covered with 
sulphur and a good deal of the powder finds its way on to the 
young leaves in the crown. Besidual sulphur lying on the 
ground is probably an advantage, for the heat of the mid-day 
sun causes it to volatilivse, which should provide further j)ro- 
tection for the plants. 

Dusting should be repeated at three weekly intervals 
until the fruit is well grown, by which time mildew ought to 
be eliminated from the crop. Late dusting of ripening fruit 
may cause it to be tainted, especially as it is unusual for rain 
to fall during the main strawberry season. 

Becent work in England(') has shown that wet spraying 
with lime-sulphur (2%) plus Lethalate spreader is a satisfac- 
tory means of controlling mildew. Trials in Bhodesia also 
indicate that wet spraying with lime-sulphur plus colloidal 
sulphur may be more efficient than sulphur dust. At concen- 
trations of lime-sulphur (1%) plus colloidal sulphur (1^ lbs. 
per 100 gallons of spray), mildew has been reduced to 
negligible proportions. Again, in this instance, thorough 
penetration of the foliage by the spray fluid is necessary, 
although it is unnecessary to ‘^soak’' the plants with fungicide. 

In addition to these methods, it is, of course, necessary 
to practice the usual sanitary measures of removal and 
destruction of all old leaves and plant debris during the off- 
season, whilst it is advisable to select runners from mildew- 
free plants only. 

DEGENEBATION DISEASES. 

Degeneration of plants, which causes them to lose vigour 
each year until they become small, stunted and non-produc- 
tive, is caused by several infectious viruses. These viruses 
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are what is known as systemic. In other words, the plant sap 
is infected, so that the diseases are contained in the runners 
as well as in the main plant. 

The two degeneration diseases which have been identified 
in Rhodesia are “yellow edge'’ and “severe crinkle." The 
latter for a number of years was mistaken for the effect of 
mildew by growers in the eastern districts. This is not 
surprising because the most conspicuous symptom of “crinkle" 
is a distortion of the young leaves. This, combined with the 
presence of a certain amount of mildew, can easily be confused 
with mildew damage. The presence of “severe crinkle" has 
been confirmed by Mr. II. V. Harris, of East Mailing Horti- 
cultural RcwSearch Station, England, who has spent a number 
of years studying this disease(“). He has kindly lent the block 
of the accompanying illusirations of “severe crinkle" and 
“yellow edge" for reproduction in this journal, due acknow- 
ledgement of which is hereby made. 

In view of the fact that “yellow edge" and “crinkle" 
are frequently found in association and that their methods of 
control are identical, the two diseases will be grouped together 
for purposes of description and discussion. 

Symptoms. — The symptoms of “yellow edge," which is 
probably identical with the American “strawberry xanthosis," 
are a yellowing of the margins of the younger leaves, which is 
accompanied by an up^^ard curling of the edges and down- 
w^ard curling of the midrib, whilst the whole of the leaf blade 
may be twisted (Fig. 1 top). The leafs stalks (petioles) are 
short and thick, usually without red pigmentation. The older 
outside leavt\s have a more normal appearance, and infected 
plants may be detected in the bed by their somewhat flat ring 
of old leaves surrounding a yellow’ and stunted rosette of 
younger leaves. The symptoms may vary considerably in 
intensity from very faint yellowing of leaf edges to a tight 
cluster of distorted leaves with few or no normal leaves, the 
spread of the plant being reduced to three or four inches. 

Affected plants generally produce small and distorted 
fruits w’ith a sour flavour. In severe cases little “flesh" 
develops on the fruit, or flowers may be completely sterile. 
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The appearance of a ‘‘Royal Sovereign’^ plant infected 
by the “crinkle'' virus (or possibly viruses) is shown in (Fig. 1 
bottom). The most striking symptom is the crinkling, twisting 
and general distortion of the young leaves as they grow out 
from the crown. This is usually accompanied by the presence 
of numerous minute yellow spots distributed unevenly over 
the leaf blades. Later on very small brown spots may develop 
in the centres of these yellow areas, which extend somewhat 
with the enlargement of the leaf blade. 

The great distinction between “yellow edge" and 
“crinkle" is that in the former yellowing is confined to the 
margins of the leaves, whilst in the latter it is distributed in 
very small spots over the leaf blades. However, as these two 
diseases are frequently found in association, both types of 
symptoms may occur on the same plant. 

It has been shown in America by Vaughan(*) that the 
“yellow edge" virus is transmitted from diseased to healthy 
plants by the strawberry aphis. Although no proof is forth- 
coming, it is suspected that “crinkle" is transmitted by the 
same insect. 

In Rhodesia, a possible vector of these diseases has been 
sought for some years, but until very recently no likely insect 
was discovered infesting strawberry plants. At the beginning 
of this year, however, an aphid was found infesting, in a mild 
manner, severely infected plants in the eastern district. The 
aphids were collected and are being maintained by the 
Entomological Branch pending further investigations. 

Control At the moment, control of degeneration diseases 

depends on planting only resistant varieties of disease-free 
runners, and secondly in careful rogtieing of diseased plants 
at the end of each season before the runners are selected for 
planting out. In this connection, control of mildew is an 
important factor, because the damage caused by this disease 
frequently masks the symptoms by which degeneration 
diseases can be recognised. 

Should the aphid collected this season prove to be a vector 
of the viruses, then the control of this insect becomes of 
imporance. As a precaution it would be as well for growers 
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to add nicotine sulphate (40%) at the rate of 1 to 800 in their 
sulphur sprays against mildew, and again the necessity of 
thoroughly wetting the undersides of the leaves must be 
emphasised. 

SUMMAllY. 

1. Three serious diseases of strawberries commonly occur 
in Southern Rhodesia and are responsible for the deterioration 
of crops in recent years. They are mildew, “yellow edge” 
and “severe crinkle.” 

2. Mildew is caused by a fungus, “yellow edge” and 
“severe crinkle” are due to viruses and cause degeneration of 
varietal stocks. 

3. Mildew can be controlled by sulphur sprays and dusts. 

4. “Yellow edge” and “severe crinkle” can only be 
eliminated by rogueing and planting healthy stocks. 

5. The degeneration diseases may be spread by aphids, 
but confirmation waits upon research results. 

6. As a precautionary measure it is recommended that 
nicotine sulphate be included in the sulphur sprays. 
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Wheat Production in Southern 
Rhodesia 


By D. E. McLougiiijn, Agriculturist. 


The production of wheat in Soxithern Rhodesia has made 
considerable progress during the last nine years. Production 
has been stimulated mainly by assistance by the Government 
in arranging a guaranteed price payable by millers in return 
for certain rebates of duty on imported wheat. Improved 
methods of cultivation, including the more liberal use of 
fertilisers and the emplovnient of the wheat drill in the 
combined seeding and fertilising operations, and the use of 
more suitable varieties of wheat have contributed in no small 
degree to the success of the industry. 

During the last eleven years wheat growers have had an 
assured market at a fixed price, the relative prices paid were 
28s. in 1928 to 1930, 23s. in 1931 and 1932 and 228. 6d. per 
bag of 200 lbs. in the succeeding years. Commencing in 1932 
the fixed price paid for wheat has been for “fair average 
quality “ wheat weighing not less than 62| lbs. per bushel. 

In 1928 there were only 212 European growers with a 
total of 3,272 acres with an output of 7,000 bags, but as a 
result of the interest taken by the Government in the industry 
the acreage and output increased very rapidly, and in 1936 
the growers numbered 531, and production reached the record 
figure of 68,000 bags produced from 22,000 acres. Taking 
into account the production by European growers only, this 
output has been estimated to be approximately 50 per cent, 
of the Colony^s local requirements. 

The average yield per acre for the whole Colony is not 
a fair indication of the yielding capabilities of the crop when 
grown under suitable conditions. The crop is grown both 
under irrigation and on moisture retaining valley soils, locally 
termed swamp, or vlei land. 
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Average farm yields of 10 to 12 bags per acre are not 
uncommon and a record yield of 17 bags per acre has been 
obtained from a small acreage in the Mazoe Valley under 
irrigation. The crop was grown under very favourable con- 
ditions. It followed a crop of suiinhemp ploughed under and 
received a liberal dressing of fertiliser. 

Yields comparable with those obtained in other parts of 
the world can be secured under irrigation with proper manage- 
ment. Approximately tw’o-thirds of the wheat crop is pro- 
duced on vlei land, without irrigation. Under the latter 
system yields are considerably reduced by a shortage of 
moisture or by frost, and crops are often completely destroyed 
on this account. 

Lack of soil moisture and early damaging frosts are the 
twT) major factors which control and limit the growing of 
wheat on swamp or vlei land, and over these the grower has 
little control. Such measures as fall wdthin the powers of 
the grower require to be fully exploited to ensure that his 
risks are reduced to a minimum. These measures include 
suitable seeding dates, the selection of the most suitable areas 
on a farm and the building up of these soils to increase their 
moisture-holding capacity. This can be achieved by green 
manuring or by Ihe application of organic maiter in the form 
of kraal manure or compost manufactured from farm w’^astes, 
veld grass and vsunnhemp grown on dry land. 

The tendency to increase individual acreages as an 
assurance against risks is to be deprecated. Economies in the 
cost of production can best be obtained where a bigger return 
is produced from a small wdl prepared acreage. 

The crop is a very profitable one grown under irrigation, 
as the supply of moisture can be regulated to the requirements 
of the crop, and the frost hazard can be combated by regulat- 
ing the time of seeding, to envsure the flow^ering of the crop 
after the advent of the early damaging frosts. 

Date of Seeding.~-'There is a big variation in the time of 
seeding wheat in this Colony owing to the different conditions 
under which the crop is grown, Lc., under irrigation and 
under swamp or vlei land conditions. In the latter case, soil 
moisture is the controlling factor, and if the rainfall during 
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the preceding summer should happen to be below normal, 
or in the absence of good late rains in March and April, these 
soils are apt to dry out. In these circumstances the grower 
has no alternative but to seed early and risk the damaging 
frosts, which commonly occur in July and early August at 
the most critical stage of its growth. Often, in an attempt 
to beat the frost bogey, growers resort to very early planting 
in March and early April, thereby running the risk of heavy 
and late rains after seeding and the infection of the crop 
with rust. Late seeding, from the middle of May to the first 
week in June — depending on the earliness of the variety — 
invariably gives the best return if soils are adequately supplied 
with moisture. 

Unseasonable frosts do occur in September, but these 
frosts are an exception rather than the rule. The recommen- 
dation of later seeding applies particularly to the varieties 
Kenya Governor and Ehodesian Reward, which are both early 
maturing varieties. 

Grazing the Crop. — The grazing of the crop is often 
practised in other countries. It is a means of preventing a 
crop which is very forward from coming into flower when 
severe frosts may be expected. By moderate grazing the 
growth of a crop can be controlled. Grazing, however, should 
only be done with sheep, as it has been shown in experiments 
that on our light sandy vlei soils, larger stock, including 
calves, pull up the plants on account of the poor root 
anchorage provided by these soils. Grazing should be light, 
and should be practised well before the plants begin to ^'pipe,’^ 
7.6., before the main shoots grow up. 

Grazing will be found most satisfactory on heavy soils 
and on irrigated crops which afford a better anchorage for the 
plants. The effect of feeding-off on the yield of grain is 
largely seasonal and may cause a reduction in the yield; 
circumstances must decide whether a reduced yield is better 
than no yield at all, which is often the result of a severely 
frosted crop. 

Bate of Seeding. — The rate of seeding under certain con- 
ditions influences the yield; the rate may vary with different 
varieties. The ideal or optimum rate is the one that will 
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provide the maximum number of full ears of wheat, which can 
be produced on a given area. Some varieties tiller more freely 
than others, and wheat sown early tillers more freely than late 
seeded wheat; while early maturing varieties tiller less than 
late varieties. 

An adjustment in the rate should therefore be made to 
meet all these conditions. Experimental evidence indicates 
that the usual rates of seeding adopted by most growers might 
be reasonably increased, and that better yields can be antici- 
pated as a result. Seeding rates conducted with Kenya 
(jovernor on vlei land and ranging from 4 Oto 80 lbs. per acre 
and rising by 10 lbs., have given a progressive increase. The 
highest rate has given the highest yield over a period of three 
years. The moisture content of the soil is a limiting factor 
and no optimum rate could apply or prove economic under 
all conditions. On soils well supplied with moisture, growers 
are advised to compare the higher rates of 50 to 70 lbs. per 
acre under their own conditions of soil and climate, with the 
usual rate of 40 lbs. adopted for all varieties. 

Fertilisers and Organic Manures. — The results of several 

analysis of granite vlei land soils have shown that these soils 
are generally of a rather low inherent fertility, and that they 
are particularly deficient in the three plant foods — nitrogen, 
phosphates and potash — which are especially necessary to 
produce a \^heat crop. With the knowledge at our disposal 
it is obvious therefore that a complete fertiliser is required 
and that phosphates and potash alone cannot provide the plant 
food which is necessary to promote growth. Nitrogen is neces- 
sary and, is in fact, the dominant fertiliser ingredient for 
wheat production and requires to be supplied either in the 
fonn of fertiliser or by growing a leguminous crop, such as 
kaffir beans or sunnhemp, and [iloughing the whole crop 
under. 

Any deficiency in nitrogen will certainly reflect itself 
in the ultimate yield of wheat obtained and therefore parti- 
cular attention should be paid to the supply of this element. 

While it is much cheaper to buy the different ingredients 
separately, and mix them on the farm, than to buy complete 
fertilisers, it is seldom that the home mixture can be mixed 
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as tlxorouglily on the farm as the product turned out with 
efficient machinery by the fertiliser firms, and where home 
fixing is done the work calls for European supervision. There 
are, however, occasions when it may pay a farmer to mix his 
own fertiliser for application to a crop like wheat, in which 
case the fertiliser is distributed over the whole area instead 
of to individual plants in the case of other specialised crops. 
Farmers far removed from railhead can effect considerable 
economy in the cost per ton by purchasing highly concentrated 
fertilisers and further economise greatly on transport. As 
an example of the saving that he could make by mixing a 
complete fertiliser on the farm, a mixture of 85 lbs. mono 
phosphate of ammonia (52% P2O5, 11% N.) and 10 lbs. of 
muriate of potash (60%) will have an analysis 18'X> Path, 
4% N, 6% K2O. Fifty-five pounds of filler will require to 
be added to increase the quantity to 100 lbs. to enable such a 
small quantity of fertiliser to be evenly distributed. This 
quantity can be applied conveniently through the fertiliser 
box of a wheat drill, but if it is required to spread it by hand 
it will be necessary, in order to secure even spreading, to add 
an equal bulk of dry sand, soil or sifted kraal manure, w^hich 
is available on the farm. 

lly purchasing the potash separately a saving of approxi- 
mately £2 per ton is therefore made on present-day prices, 
while the transport costs are further reduced by half. This 
latter saving is of great importance to areas such as Inyanga, 
Melsetter and Chipinga, where the cost of road transport on 
fertiliser varies from 8s. Id. to 4$. 6d. per bag. 

On irrigated land and on vleis reasonably well supplied 
uith moisture, a minimum dressing of 200 lbs. per acre of the 
mixture should be applied. Readers are referred to Bulletin 
No. 852, ^‘Mixing of Fertilisers,’’ by the Division of 
Chemistry. 

On acid soils it would be preferable to apply any organic 
fertiliser in a physiologically alkaline form such as nitrate 
of soda, nitro chalk, basic slag, etc. It should be remembered, 
however, that such nitrogenous fertilisers should be applied 
m a top dressing and not to the crop when planted. This is 
due to the fact that the nitrogen is in the nitrate form, and 
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unless the plants are suffioiently developed to utilise the 
nitrate nitrogen almost immediaiely, it is liable to be leached 
or lost in other ways. 

Basic slag can be utilised on such acid soils, replacing 
with advantage such phosphatic fertilisers as ammonium phos- 
phate and super phosphate. 

The practice of green manuring iriigated wheat land in 
the summer is now generally recognised as an essential rota- 
tion for wheat. The combination of a green manure and 
fertilisers is a good substitute for kraal manure. The main- 
tenance of a good supply of organic matter in the soil is very 
essential, and fertilisers alone cannot maintain or increase 
the fertility of a soil over a period of years. 

Continuous cropping without returning organic matter 
or humus to the soil will result in the ruination of both the 
farmer and his soil, which is his bank. Kraal manure performs 
more than one function in the manurial treatment of soil. 
It not only supplies the necessary plant foods, but also 
provides the most essential ingredient of all soils, i.e., humus. 
Humus is absolutely indispensable in all soils, whether they 
are irrigated or vlei land soils. Moisture is all important in 
crop production and humus increases the moisture retaining 
capacity of a soil and also improves its physical condition. 

Owing to their becoming water-logged in the early part 
of the rainy season, it is not always practicable to grow 
sunnhemp or even kaffir beans as a green manure crop on 
the wetter types of granite vleis. In these extreme cases the 
green manure crop could be grown on high or dry lands, 
reaped and converted into compost, together with other farm 
wastes, bedding and veld grass; or by placing these materials 
»in calfle kraals. 

Every conceivable effort should be made to increase the 
humus content of soils for wheat production. It is very 
pleasing to record the very wide interest which is being 
displayed all over the Colony in the making of farm compost. 
Compost is of inestimable value to the wheat grower, and 
every endeavour should be made to convert all available farm 
wastes into compost. It is particularly important that the 
compost should be well rotted when applied to wunter crops. 
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The results of experiments conducted on the Plant 
Breeding Station, Salisbury, have demonstrated the great 
value of agricultural lime on granite vlei soils when applied 
by itself and also in combination with fertilisers and kraal 
manure. Normally, applications of 1,000 lbs. to 2,000 lbs. 
per acre will be found beneficial. 

Varieties. — The most important varieties grown in the 
Colony include, in order ol popularity, Kenya Governor, 
Karachi, Klein Keren, Reward, Burbank or Quality, 
Montana, Punjab 8A, Early Gluyas and LalkasarwaK. 

Kenya Governor . — A very early maturing, beardless 
variety, with good straw. Resistant to stem rust. Is subject 
to frost injury. Suitable for late sowing. A very popular 
variety and yields well under most conditions. Recommended 
for areas subject to rust. 

Rhodesian Reward. — A very early maturing beardless 
variety. Is highly resistant to stem rust. Produces a hard 
vitreous grain of strong flour strength. Of superior baking 
quality and value to the baker. Can be sown late. Does best 
on fertile soils and under irrigation. Increasing in popu- 
larity; a variety worth a premium. Gives a good bushel 
weight beardless. A Rhodesian strain, bred by the Depart- 
ment of Agriculture. 

Pusa 4. — A very early maturing variety. Susceptible to 
rust. Grain hard, and in the strong flour class. On account 
of grain shedding readily should be reaped before “dead 
ripe.’^ Suitable for late sowing and threshing by means of 
hand power. 

Punjab SA. — A mid-season, bearded variety. One of the 
best wheats for vlei lands and slightly acid soils. A heavy 
yielder on both vlei land and under irrigation. Responds well 
to good treatment. Grain is held tightly. Straw fairly 
strong and stands well. Fairly resistant to l(^m rust, A 
medium strong flour wheat. A very popular variety. Intro- 
duced by the Department of Agriculture and highly recom- 
mended. Gives a good bushel weight. 

Led Kasar Wali^ Klein Karen and Karachi. — ^The grain 
and growth habits of these wheats are similar to those of 
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Punjab 8A, Sligrhtly inferior, and as susceptible to rust as 
Punjab 8A. Give a good bushel weight. 

Quality , — An early beardless variety. Fairly resistant 
to rust. Grain in the strong flour class. A fair yielder with 
a good bushel weight. 

Several varieties recently introduced by the Department 
of Agriculture are recommended for trial and are available 
for free distribution to fanners. These varieties were described 
in the lihodeaia Agricultutal Journal^ December, 1937, and 
February, 1939, issues. 

Water Bequiremente. — The amount of water applied to 
crops is governed by two factors : {a) by the needs of the 
particular plant and {h) by the character of the soil. Wheat 
is a relatively slow growing and deep rooting plant and 
therefore unlike other quick growing and shallow rooted 
plants is less dependent on nourishment and moisture from 
the surface soil. This being the case, the crop should be 
encouraged to make normal root development. If the soil is 
reasonably short of moisture the roots will search wide and 
deep for both moisture and food. If it contains a very liberal 
amount then root development will be more restricted and 
confined to the surface where the plant food and moisture is 
most abundant. Roots of plants go far deeper in dry regions 
than they do in humid climates. A soil resting on a well 
drained sub-soil is miich warmer than one which is underlaid 
with wet clay or is ill-drained. 

It has been conclusively demonstrated in many parts of 
the vorld that nitrifying and nitrogen fixing bacteria are 
most active in the warmer regions. If the soil is supplied 
with an excess of water then proper aeration of the soil cannot 
take place and anaerobic conditions are created, and so 
nitrification and nitrogen-fixation cannot actively proceed. 
The normal development of the crop can therefore only take 
place if the land is well drained and the supply of irrigation 
water is properly regulated. Surplus water is not only harm- 
ful, but is wasteful and increases the cost of production. The 
general tendency is to over-irrigate. 
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The seed-bed at the time of planting should not be over- 
saturated. It should be only sufficiently moist to ensure good 
germination. The first A\atering after the crop is up should 
be delayed to encouiage root development. The second 
watering should be given when the plants are stooling and 
before they pipe. From ihis stage until the grain is well 
formed the crop requires liberal irrigation, and normally two 
more irrigations are needed, the third being given at the time 
of heading and the fourth when the grain is well formed. 
Further irrigations after the crop commences to ripen are 
wasted, as the roots cease func tioning three weeks before the 
crop is mature The number of waterings depend on the 
nature of the soil, and those well supplied with humus are 
more retentive of moisture. The best guide for the necessity 
of irrigation at any stage is the appearance of the crop, the 
need of water being indicated by a flaccid condition of the 
leaves and the tips of the leaves turning brown. 

Soil Erosion on Vlei Land* — Sandy vlei soils erode rapidly 
and all land under cultivation should be adequately protected 
by contour ridges and storm drains. Abandoned wheat lands 
should also be protected and sown to grasses. Many wet vleis, 
if limed, ploughed and planted with suitable grasses will 
provide valuable grazing during the spring and winter 
months, and this will go far to solve the problem of providing 
the winter feed for stock. Much of the land normally planted 
to wheat for grain suffers from a shortage of moisture in the 
latter stages of grow’^th, such crops result in failures or yields 
are uneconomic. The bulk of green fodder which could be 
produced comparatively cheaply in the absence of irrigation, 
commends itself to livestock farmers. 

Smut Diseases of Wheat. — The attention of wheat growers 
has recently been drawn to the seriousness of smut diseases of 
wheat in an article by Dr. Wickens, which was publi^lied in 
the April, 1936, issue of the Rhodesia Agricultural Journah 
It was represented to the Department of Agriculture that the 
crops of certain growers were affected by '^smut.^' The 
presence of bunt or stinking smut impairs the quality of the 
flour milled from affected crops, and it is therefore obvious 
that smutty wheat is of little value to the miller, and that it 
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commands a considerably lower price. As this form of smut 
is easily and cheaply controlled it is the duty of the growers 
to safeguard the wheat industry and also themselves from any 
financial loss resulting from affected crops. 

It is advisable to treat all seed sown to ensure its freedom 
from the disease. The presence of infection is not always 
discernable to the naked eye, and although the seed may 
appear to be free from the disease, many of the grains may 
carry a few spores, and when sown, give rise to smutted plants. 
The value and object of seed treatment is to destroy or prevent 
the germination of the adhering spores. 

The ‘‘dry method*’ of treatment with approved fungicidal 
dusts is strongly recommended. 

It is essential that every seed should be thoroughly coated 
with the dust, and to ensure efficient results the mixing of the 
grain and the fungicidal dust should be done in a mixing 
machine. A suitable home-made mixing machine made out 
of a 40 gallon oil drum is described in the April, 1937, issue 
of the Rhodesia Agricultural Journal, 

Another form of smut known as “Loose Smut’’ also occurs 
in Southern Rhodesia; this smut, however, does not affect the 
quality of the flour milled from an affected crop, but it may 
reduce the yield considerably. 

^rhe treatment for loose smut is effected by iniinercing the 
grain in several changes of hot watei at definite temperatures 
for a certain time. The method is not “fool proof’’ and may 
impair the germination. It is much more satisfactory to 
purchase new seed from a reliable grower whose seed is known 
to be free from the disease. 

Bust. The spread of stem rust is favoured by warm and 

moist conditions, and while the infestation may be more 
severe in some years than in others, there is no doubt that 
the disease is on the increase. 

Rust is the disease most to be feaied, and there is no 
known treatment which will cure or prevent rust. Control 
measures can be adopted by paying proper attention to the 
correct date of seeding and the choice of variety. The dangers 
of early seeding have already been referred to, and to seed 
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early is to meet trouble early. Tbe growing of summer wheat 
is to be deprecated, and there can be little doubt that its culti- 
vation is providing a host for carrying over rust to winter 
wheat ; a continuance of the practice may result in the possible 
ruination of the whole wheat industry and deprive a large 
number of farmers of earning a livelihood. The rust menace 
can only be overcome by plant breeding, and the work is the 
province of a specialist. The process is of necessity a very 
slow one owing to the complexity of the problem. There are 
many physiologic strains of rust and a variety of wheat may 
be resistant to one or more, and susceptible to others. Research 
work in Canada has disclosed that there is sex in rust. This 
recent discovery has provided a new line for the plant breeder 
to follow in his effort to evolve a variety which will be resistant 
to all the physiologic strains of rust. 

Pests and Diseases. — Spring-hares (‘onstitute one of the 
biggest pests farmers have to contend with on sandveld. They 
are responsible for considerable damage to the growing crop, 
which they demolish with relish over the dry winter months. 
Of the many methods of control recommended and adopted 
by farmers, few have proved as successful as gassing. The 
operation is by no means ‘‘fool proof, and success with this 
treatment is usually in proportion to the thoroughness with 
which it is performed. The numerous burrows lead to a 
common living room above which there is usually more than 
one exit hole. The burrows are normally found closed about 
a. foot from the entrance with loose soil, but the air holes or 
oxits above the nest are left open. The efficacy of gassing can 
only be assured if the burroT\s are made air-tight and if the 
lighted cartridges, attached to sticks, are placed about three 
feet down the air or exit holes. 

After inserting the lighted charge and beating the smoke 
down the hole with a sack for about one minute, the holes are 
with pieces of old sacking to render them air- 
tight. For best results, the charge should consist of three 
Capex gas cartridges fired together. The cost of gas cartridges 
is Negligible compared with the losses occasioned by this pest. 

Open trenches one foot wide with vejBtLle sides, 12 to 
iS inches deep, round the fields, have proved a deterreaat in 
some eases. 
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The Sconomios ol Machinery The capital sum which, any 

grower should invest in machinery should be strictly limited 
to his production. Few farmers possess complete threshing 
outfits ; in most instances the investment in such a plant is not 
justified. The threshing of the crop is generally done by 
contractors with itinerant outfits, which are very costly, but 
do more efficient work than Ihe smaller units which individual 
growers might be able to afford. Thieshing is also done in the 
Colony by power-driven reaper threshers, of which four are 
employed, the reaping and ih reshin g being done in the one 
operation. 

So far as the threshing of his crop is concerned, the 
grower at present is not obliged to incur the cost of expensive 
machineiy. His greatest concern at present and in future 
is the increasing shortage of native labour. His only salvation 
brought about by force of circumstances will be the investment 
individually or communally by growers in labour-saving 
machinery. The reaping of the standing crop is one of the 
greatest problems at present confronting the grower. The 
binder is destined to solve this acute labour shortage and 
farmers should take stock of the position and guard against 
being caught by such a contingency as a shortage of labour 
occurring at the time when the crop is ready for harvest. 

The binder and ihe wheat drill are almost indispensable 
in the economic production of the crop. Tlie investment in 
both of these is fully justified. The economies they effect 
amount to more than their cost over their period of service. 

The wheat drill economises in sc(‘d, which is a veiy big 
consideration on large acreages, since 25 per cent, more seed 
is required when broadcasting than when drilling. The use 
of the drill ensures uniform planting and covering of the seed, 
which results in the more uniform ripening and quality of 
the crop. Better stands result in incr^^ased yields. The 
combined operations of seeding and fertilising reduce the cost 
of the two operations, and the fertiliser is more evenly distri- 
buted and economically utilised by the plants. A conservative 
estimate of the number of wheat drills employed by growers 
is placed at 125, a ratio of four growers to one drill. Many 
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of the smaller g;rowers share or hire drills for the seeding of 
their crop, and comparatively little wheat is now broadcasted 
hy hand. 

Seed-bed. — The ioiportaiK'e ot a good seed-bed is not yet 
fully realised and the operation of rolling, to compact a loose 
soil, is rarely })raetised. Wheat rec^uires a firm seed-bed; 
under irrigation this condition is brought about by the 
packing of the soil through tJie application of irrigation 
water. On vlei lands rolling is necessary to compact the soil. 
A loose seed-bed is apt to dry out, with the result that all the 
seed does not come in full contact with moisture, and the 
tender seedlings have little opportunity of developing. 

A rough or loose soil tilth will not allow proper root 
development if air spaces are too large. After the soil has 
been rolled and the seed planted, it should be harrowed to 
break any crusts and to (onserve the moisture. A rolling 
after the wheat is well up, followed by light harrowing, will 
be found very beneficial on vlei lands. 

Purity of Seed. — Wheat is self-fertilised and natural 
hybrids are rarely found. It is therefore a very easy matter 
for growers to keep their seed pure. The degeneration of seed 
can be attributed largely to the carelessness of the farmer in 
allowing his seed to become mixed uith other varieties. Some 
varieties are very susceptible to rust, and crops grown from 
impure seed suffer from this defect, and yields are consider- 
ably redu(‘ed. Seed wheat should be j)ropagated in a special 
plot and should not be taken from the commercial crop as it 
comes from the thresher. Pure line seed obtainable from the 
Department of Agriculture, free of charge, should provide the 
foundation stock. 

The seed plot should be kept carefully rogued when the 
wheat comes into ear to remove all foreign varieties. Selection 
should be practised and the best plants growing in normal 
competition with other plants should be selected, which are 
true to type for the particular variety, to supply the seed for 
the breeding plot in the following year. The wheat from 
the breeding plot should be carefully threshed, preferably by 
hand, to ensure its freedom from other varieties, and will form* 
the s^ed for the main sowings each year. 
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The supply of pure seed to farmers commercially is of 
vital importance to the industry, and the formation of a Seed 
Wheat Association, which will ensure this supply, is long 
overdue. The objects of such an Association would be — 

(а) To provide for the supply to farmers and others of 
sound and reliable seed wheat, under the guarantee 
of the Association in respect to purity, trueness to 
variety, breed character, and germinating capacity. 

(б) To make regulations to ensure that the above objects 
are attained in respect of seed supplied by members 
of the Association. 

(r) To examine in consultation with, and under the 
general supervision and instruction of, the Depart- 
ment of Agriculture, so far as possible and when 
necessary, seed wheat intended for sale and to apply 
for leave to certify by a mark that the result of 
such examination the wheat is virile and true to type, 
is free from any serious disease and is practically free 
from minor diseases. 

(<7) To determine for the particular locality inspection 
standards for varieties of wheat offered for sale by 
members. Such varieties to be approved of by the 
Dei)artment of Agriculture. 

(e) To assist members to dispose of their seed wheat. 

(/) To promote the more general use by farmers in 
Southern Eliodesia of certified seed wdieat. 

(//) To provide members with information as to the best 
methods of production of seed wheat. 

(h) To advance the interests of seed wheat growers by 
such other means as may be deemed expedient. 

Baking Quality.— The need for improvement in the baking 
quality of Southern Ehodesian wheat is a live issue with the^ 
Department of Agriculture. Not only has publicity been 
given to the subject, but definite results have been achieved 
in the development of varieties of improved baking quality. 
While this “baking quality’^ standard has been recognised in 
all parts of the world, I am sorry to say that our Rhodesian 
growers have not yet developed this consciousness. 
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Southern Rhodesia is not an exception to the rest of the 
world j its trade demands Tarieties of improved baking t|uaU- 
ties. In re(*ent years local millers have become extremely 
interested in the baking qualities of wheat because local bakers 
are more insistent in their demand for flour of good baking 
quality. 

The baking quality of wheat depends largely both on the 
quantity and quality of the gluten it contains. While the 
quantity of the gluten is determined chiefly by the environ- 
mental condition under whid) the uheat has l)een grown, the 
quality of its gluten is influeii(*ed mostly by the variety, 
although environment may also have some influence on gluten 
quality as well. 

Dry, hot, quick ripening conditions promote high gluten 
content in the wheat grain, and such a high gluten content 
produces hard \itreous grain in some varieti(>h. 

The cultivation of a new variety is generally undertakcui 
Xit the expense of an established variety of similar maturitx , 
and it is pleasing to record the more extended cultivation of 
Rhodesian Reward in this respect. It is a wheat of eaj’l^ 
maturity and could therefore replace the early varieties at 
present growm in the Colony, imduding Kenya Govenior , 
which appears to be particularly susceptible to frost. 

The object of the Plant Breeder in breeding new varieties 
of improved baking quality has been to ensure that these 
varieties will yield as w’ell as the varieties they are to replace. 
That being the case, it is the duty of every wheat grower to 
test these varieties, which are obtainable from the Department 
of Agriculture, and which are available for trial under his 
own local conditions. Should the yields of these improved 
varieties exceed those of inferior baking quality at present 
grown by them, then it goes without saying that varieties 
of improved baking quality may be growm by farmers for 
increased returns per acre without any advantage of a 
premium in price. If a premium is eventually paid, so much 
the better. 
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Scurvy 

AND HOW TO PREVENT IT. 

Public Health Pamphlet No. 3. 

Historical Note Scurvy is a disease which has a long 

history and in mediaeval times was associated with wars and 
famines, especially at the times of the Crusades. Later it 
was identified with long sea voyages in sailing ships, and 
it is said that in 1497 Vasco da Gama lost 100 out of his crew 
of 160 men from scurvy. Lind, an English naval surgeon, 
in 1747, first showed conclusively the value of lemon juice 
in the prevention and cure of the condition, and in 1795 
lemon juice was introduced into regular use in the British 
Navy. In fact, it was the necessity of having half-way depots 
for fresh vegetables on the Cape route to the Indies that was 
responsible for the Dutch settlement at the Cape of Good 
Hoj)e, and the Portuguese settlement at St. Helena. 

Scurvy in Bhodesia. — Scurvy has been recognised in 
Hhodesia for many years. It is rarely met with in Europeans 
who, as a rule, have a full and varied diet, though the disease 
has occasionally been seen in malnourished children. Among 
indigenous natives living in their own homes under natural 
conditions the fully developed picture of scurA^^ is raiely 
seen. Where natives are employed in large numbeis, where 
the diet is either generally deficient or particularly poor in 
fresh green food, and where on account of working hours the 
opportunity of obtaining green food in the veJd is not avail- 
able, and where natives are employed in hard manual work, 
then the condition of clinical scur\w is likely to manifest 
itself. 

The Disease: Its Oause, Signs and Symptoms — Quite 
recently the active principle, the anti-scurvy food factor or 
Vitamin C, has been isolated in a pure chemical form and 
has been termed ascorbic acid. This substance is an essential 
requirement for the proper working of the body's complicated 
mechanism and is particularly associated with the processes 
of metabolism. If this essential substance is eliminated from 
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the diet for about six weeks clinical scurvy is likely to result. 
Normally quite small amounts of this substance taken in the 
diet even intermittently will prevent the onset of symptoms 
unless the individual is subjected to greater physical strain 
than is usually experienced. 

It is possible to classify all persons into one of four 
groups as follows : — 

L Persons with ample supplies of Ascorbic Acid (Vitamin 
0) in their Systems. — When these individuals are given large 
doses of ascorbic acid the substance is immediately excreted 
by way of the urine, as the body has no use for the excess. 
These are normal individuals. 

2. Persons with no margin of Ascorbic Acid (Vitamin C) in 

their Systems When these individuals are given large doses 

of ascorbic acid the substance is not excreted, or only small 
amounts are excreted in the urine, showing that the body has 
use for the extra supply. This class of person may remain 
well for long periods of time provided that small quantities 
of Vitamin C are taken in the diet from time to time and 
that no excessive manual work or exercise is performed. 
These individuals might be termed ‘‘liable to scurvy’’ or 
“sub-clinical scurvy,” and in this class fall a great proportion 
of the native peoples in Africa. 

3 . PersoBB with Early Symptoms of Scurvy. — These indivi- 
duals show the earlier signs of Vitamin C deficiency, and 
quite a proportion of people in the pievious group relapse into 
this group in the months of October and November when 
on account of climatic conditions fresh vegetable food is at 
a premium. The earliest signs are general apathy and lassi- 
tude and the appearance of small localised sw^ellings, particu- 
larly on the face; pains in the limbs and joints are invariably 
present and are generally far more intense and persistent than 
those complained of in malaria, influenza, and sub-acute 
rheumatism. Later the gums become soft and the teeth loose, 
and the gums bleed easily. 

This group may be termed “clinical scurvy,” and they 
are usually able to keep at work, though the ability shown 
and the amount of work done are considerably diminished. 
These people may only be recognised as cases of scurvy by 
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a medical practitioner, and should the feeding conditions for 
natives on farms and mines predispose to scurvy some persons 
in this group will he found Avhenever a frank case of scurvy 
is seen. 

4. Persons Suflering Irom Scurvy. These persons are 
unable on account of their illness to continue working, and in 
this group the (dassical and severe signs and symptoms of 
scurvy are manifest. The gums are swollen and bleeding and 
often grow almost to cover the teeth, which are generally very 
loose in the gums. Usually there is a marked degree of septic 
infection and the breath is very objectionable. The patients 
have bleedings into their joints and muscles and these collec- 
tions of blood may become the centres for abscess formation. 
These people bruise easily and they may be crippled by 
bleeding into joints and muscles and great pain may be caused 
by bleeding under the tivssues covering the long bones of the 
limbs, particularly the shin bones. In very severe cases 
bleeding into the urine and from the bowel may occur and the 
heart may be seriously affected. 

It must be realised that the four groups described are 
not separate entities but are all gradations from the perfectly 
healthy individual to the unfortunate, dying in the last stages 
of scurvy. 

Why is Scurvy considered a Serious Condition? — Scurvy 
has always been considered, and rightly so, the most reliable 
index of defects in the feeding and management of native 
labour. First, the disease in its florid state is easily recog- 
nised and its remedy is in the hands of everyone. Secondly, 
the occurrence of the disease in labourers who have been 
employed on the mine or farm for some months is a serious 
indictment of the feeding standards of the mine or farm in 
question. Thirdly, the occiirrence of scurvy in native 
labourers soon after their arrival to work on farm or mine 
means that ihe ordinary diet is only of minimum standard 
and does not afford the labourer whose system is put to great 
strain by manual work the opportunity of building up a 
sufficient store of Vitamin C for the increased energies of 
the body. 
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It is therefore necessary to consider preventive measures 
on two scales, one applied to the routine requirements of 
natives in employment and the other more liberal scale 
applied to natives newly engaged in employment who require 
building up of their Vitamin C reserve. 

(1) Considering the first scale it is essential to ensure that 
each native receive a weekly ration of fresh vegetable food. 
In the selection of the type of vegetable to be used the 
following aspects merit consideration: — 

(а) The vegetable should be, if possible, a steady and 
potent source of Vitamin C. 

(б) The vegetable should be capable of production easily 
and cheaply, and on a large scale, and should be 
procurable throughout the greater portion of the 
year. 

(c) The vegetable should be of a type liked and used by 
natives, as some vegetables palatable to the European 
races are disliked by natives. 

(d) The less cooking and preparation the vegetable under- 
goes the better, as prolonged cooking may destroy all 
the Vitamin C content. Where possible the vege- 
table should be eaten raw. This is a very important 
matter. 

(e) The term “vegetable’’ is meant to include fruit of 

many kinds, particularly the citrus fruits, which are 
a valuable and potent source of Vitamin C. They 
can be eaten raw and are enjoyed by all natives. 

Orange extract concentrates are, of course, a 
very potent source of Vitamin C and have the value 
that they are easily transported and are available at 
times when fresh vegetable food is at a premium. 
These substances should, however, onlj^ be used at 
times and in special areas where fresh vegetable food 
is quite unprocurable, for the reason that while the 
concentrates provide an adequate source of Vitamin 
C the other vitamins and mineral salts present in 
fresh vegetable foods are not secured. 
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The supply of green vegetable foods in the case of small 
groups of native labour, either on mines or farms, may be 
relatively easy by using the resources of the veld and vege- 
tables grown under market-garden conditions. For large, 
well-established mines the supply of fresh vegetable foods 
should be ensured by long-term contracts with neighbouring 
farmers, who would thus be induced to cater for a very steady 
and profitable sideline. There appears to be great lack of 
co-operation in this matter, and it is suggested that both 
farmers and miners might with advantage explore a market 
which with proper organisation might prove profitable in 
many directions both to the buyer and seller. In considering 
farms employing large numbers of native labourers, particu- 
larly in the tobacco industry, for this farming pursuit has now 
become an industrial occupation, the growing of vegetables 
for the native labour force on field scale is an essential matter, 
being just as important a part of the estate routine as the 
planting of tobacco and the cutting of timber for curing. 

With differing Vitamin C contents of fresh vegetable food 
in different parts of the country at different seasons of the 
year it is impossible to lay down ligid minimum ration scales 
for vegetables, but it is suggested inovisionally that 3 to 4 lbs. 
of fresh vegetable food per labourer per week will be ample 
cover for Vitamin 0 requirements. Many of the vegetables 
enumerated are also valuable sources of energy foods, 
especially the root crops, and in such instances it may be 
possible to adjust the ordinary ration scale with advantage 
to allow for the substitution of the energy food. When such 
a substitution is possible anxiety with regard to scurvy will 
be largely eliminated, as the partaking of such energy food 
in 8uffi<‘ient quantities will automatically safeguard the 
Vitamin C requirements of the individual. 

(2) Turning now to the consideration of newly-engaged 
native labour, it must be realised that to build up a contented, 
efficient and intelligent labour force it is necessary to take 
certain steps before the labourer is called upon to bear the 
full strain of hard and long manual work: — 

(a) If the labour is engaged for some weeks before the full 
labour force is required, the newly- engaged natives 
have time to build up their reserves of strength and 
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energy after eitker a long and arduous journey from 
their home-lands or after maybe years of comparative 
idleness in their homes. By this measure when the 
full labour output is required the labourers are ready 
and able to stand the strain instead of, as now 
happens, 10% to 20% of the force being off work 
within a few weeks of engagement. 

(/;) The newly arrived native labourer is probably in our 
second group, that is, ‘‘liable to scurvy'' or “sub- 
clinical scurvy,'' and it is necessary to restore the 
Vitamin C level either by greatly increased rations 
of vegetables or by the addition of a dose of orange 
concentrate, five ounces (ten tablespoonfuls) adminis- 
tered twice a week. 

APPENDIX. 

(1) Sample Rations. 

The following scales are suggested as a basis on which 
individual employers of labour can base their rations to 
natives at various times of the year. The rations are provi- 
sional only, as further investigations in this connection are 
being made; the rations are therefore subject to modification 
in the future. 

1. Minimum Ration Scale under Mines and Minerals Act, 1935:— 

(a) Meal , — Mealie meal, rapoko, mabele, inyouti and the 

like, or rice; 1| lbs. a day. 

(b) Meat. — 2| lbs. a week. The whole or part of the 

meat ration can be replaced for variety by 
either 2 lbs. of fish a week or 1 lb. of fish to 
replace 1 lb. of meat. In instances where the 
natives are usually meat eaters, fish shall not be 
issued more often than twice a month. 

(c) Peanuts, — 1 lb. a week, shelled; or 2 lb, a week, 

un shelled. 

{(]) Salt. — 3^ 05?s. a week. 

(e) Beans . — 2 lbs. a week. 

(/)^ Vegetables. — 2 lbs, a week. 
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2. Where Vegetable Foods are quite unobtainable:— 

(a) Meal, — Mealie meal, rapoko, mabele, inyouti and the 
like, or rice; 1| lbs. a day. 

(/>) Meat, — 2^ lbs, a week. 

(c) Peanuts , — 1 lb. a week, shelled; or 2 lb. a week, 
unshelled. 

{d) Salt, — 3^ ozs. a week. 

{e) Beans, — 2 lbs. a week, 

(/) Mazoe Orange Concentrates. — 2 ozs. (four tablespoon- 
fuls) a week. 

3 . Bation during the Gitrus Season:— 

[а) Meal, — Mealie meal, rapoko, mabele, inyouti and the 

like, or rice; 1^ lbs. a day. 

(б) Meat, — 2| lbs. a week. 

(c) Peanuts, — 1 lb. a week, shelled; or 2 lb. a week, 

unshelled. 

[d) Salt, — ozs. a week. 

{e) Beans. — 2 lbs. a week. 

(/) Citrus. — One good lemon or orange three times a 
week. If small orange culis are issued, one each 
day will be needed. 

4 . Bation using Group A Vegetables (see Section (2)— 

Appendix) 

(a) Meal, — Mealie meal, rapoko, mabele, inyouti and the 

like, or rice; lbs. a day. 

(b) Meat . — 2| lbs. a week. 

(r) Peanuts. — 1 lb. a week, shelled; or 2 lb. a week, 
unshelled. 

(d) Salt , — 3| ozs. a week. 

(e) Vegetables, — 2 lbs. of vegetables in Group A (see 

below) per week. Where lucerne is available it 
can be used after careful drying, and is added in 
a chopped up state to the rest of the food just 
before serving. 
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5. Bation using Oroup B Vegetables (see Section (2)— 

Appendix) • 

(a) MeaL — Mealie meal, rapoko, mabele, inyouti and the 
like, or rice; 1^ lbs. a day. 

(h) Meat. — 2\ Ibvs. a %veek. 

(c) Peanuts. — 1 lb. a week, shelled; or 2 lb. a week, 
unshelled. 

{d) Salt . — ozs. a week. 

{e) Vegetables . — lbs. of vegetables in Group B (see 
below) per week. 

6. Bation using Group C Vegetables (see Section (2)~- 

Appendix) 

(a) Meal. — Afealie meal, rapoko, mabele, inyouti and the 
like, or rice; 1| lbs. a day. 

{h) Meat. — 2] lbs. a week. 

(c) Peanuts. — 1 lb. a 'vxeek, shelled; or 2 lb. a week, 

unshelled. 

(d) Salt . — 3| ozs. a week. 

(e) Vegetables. — 4| lbs. of vegetables in Group C (see 

below) per Aveek. 

7 Bation for Small Mines and Farms in the Wet Season 

(а) Meal. — ilealie meal, rapoko, mabele, inyouti and the 

like, or rice; lbs. a day. 

(б) Meat. — 2^ lbs. a AA’eek. 

(c) Peanuts, — 1 lb. a week, shelled; or 2 lb. a week, 

unshelled. 

(d) Salt. — 31 ozs. a week. 

(e) Beaiis. — 2 lbs. a week. 

(/) Vegetables. — Where small numbers of native labourers 
are employed and the season and situation 
permit, and where the labour force is given the 
opportunity of collecting it, native spinaches can 
be obtained in the veld. It is inadvisable to rely 
on this source of supply from August to Novem- 
ber, or where the labour force exceeds 50, unless 
exceptional measures are taken to collect the 
spinaches from a wider area. 
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(2) Vegetables (including Fruit) arranged with Special 
Reference to their Vitamin C Content. 

Smaller quantities of vegetables in Group A will be 
needed than vegetables in Group B. When using vegetables 
in Group C the maximum vegetable ration is needed to ensure 
protection against scurvy. In raising the Vitamin C pro- 
tection of newly engaged labour it is preferable to rely on 
substances in Group A only. 

Qroup A. Rich Source of Vitamin 0:~ 

Oranges. 

Lemons. 

Naartjes. 

Pawpaw. 

Tomatoes. 

Cabbage. 

Sprouted peas. 

Sprouted cowpeas. 

Sprouted beans. 

Lucerne. 

Spinach. 

Group B. Good Source of Vitamin C 

Lettuce. 

Potato (cooked 15 minutes). 
vSweet Potato. 

Prickly Pear, 

Green beans. 

Pumpkin. 

Pig’s Liver. 

Group 0. Vitamin C present:— 

Sprouted Kaffir corn. 

Sprouted maize. 

Young maize cobs. 

Onion (including dried) . 

Potato (cooked 1 hour). 

Dried peas (after soaking). 

Fresh cow’s milk. 

Turnip tops. 

Kaffir beer (as prepared under native conditions). 
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Group D. Practically no Vitamin 0: — 

Eggs. 

Meat. 

Boiled milk. 

Dried vegetables. 

(3) Method of Prepariivg Peas, Lentils and other Pulses 
FOR the Prevention of Scurvy in the Absence of 
Fresh Vegetables. 

1. The dry seeds must be whole, retaining the original 
seed coat, and not milled or decorticated. 

2. They must be soaked in water for about 12 hours. 
The peas, beans, etc., placed in a clean sack, should be 
steeped in a trough, barrel or other suitable vessel full of 
clean water, and should be occasionally stirred. The sack 
and trough, etc., should be large enough to allow for swelling 
to about three times the original size. 

3. The water must then be drained away and the peas, 
beans, etc., allowed to remain in a moist condition with access 
to air and they will then germinate and a small rootlet will 
grow out taking from 24-48 hours to develop. To ensure this 
process occurring speedily the peas, beans, etc., should be 
spread to a depth not exceeding 2 to 3 inches in a trough 
or other vessel with sides and bottom porous or well perforated 
with holes; this is to allow complete access of air. The seeds 
must be kept in a moist atmosphere by covering with a damp 
cloth or sacking, which is sprinkled as often as required to 
keep the contents thoroughly moist. All the vessels should 
be clean. 

4. It is important that the germinated pulses should 
be cooked and eaten as soon as possible after germination, and 
should not be allowed to become dry again or to become sour. 
The pulses should not be cooked longer than is netessary to 
make them eatable, and it seems desirable to emphasise the 
fact that prolonged (*ooking destroys the vitamin content and 
renders the pulse useless for the purpose it is so specifically 
designed to serve. 



COMPOST. 


286 


Compost 


By S. D. Timson, M.C,, Assistant Agriculturist. 


(Concluded,) 


vSECTION III. 


COMPOSTING THE SITNNIIEMP GREEN-MANURE 

CROP. 

There is undoubtedly a valuable place for Indore compost 
in Rhodesian agriculture as a means for eliminating the great 
waste of organic iiiatier in the maize crop wastes, and the 
other crop residues vhich are bund ea(*h year, and also in 
preventing the great v aste of plant food which is being lost 
from the cattle kraals and feeding pens of the Colony, by 
the extensive leaching, and denitrification which take place. 

However, the writer is convinced that there is a still 
greater field of usefulness for the modified technique of com- 
posting outlined below, which it is suggested should be 
applied to the sunn hemp green-manure crop. 

It is necessary here to make it clear that at present the 
claims made for the system only apply to the sunnhemp crop, 
and to the heavier loam soils, and not to other green-manures 
or to the sandy soils. The evidence on which the system has 
been designed will first briefly be given. 

Befectft and Biaadvantages of Green-manuring. Although 

the practice of green-manuring has been of great value to 
Rhodesian :igriculture, it suffers from the following serious 
defects and disadvantages : — 
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(1) A large proportion of a farmer’s land is idle and 
unproduct iA’e each year under green-manure. 

( 2 ) The manurial value of the green-manure depends too 
mu(‘h on factors outside the tanner’s (‘ontrol, such as the 
rainfall following ploughing under, and preceding the 
planting of the maize crop. Results are variable and unde- 
pendable. 

(3) Much damage is done to the tilth of the heavy soils 
by the farmer being forced to plough under the crop when the 
soil is too moist, because he is w’orking against the time factoi. 

(4) The top growth of the sunnhemp crop only gives a 
small additional yield from the following maize crop compared 
with that given by the stubble alone. 

(6) Only a portion of the green-manure crop can be 
ploughed in under the optimum conditioiLs ot tinie, soil condi- 
tions, and weather, owdng to the slowness of ploughing. 

(6) A second ploughing is nearly always necessary, and 
this is very hard on the oxen, and costs money. 

Ploughing in versus Beaping Sunnhemp. — In five different 
series of experiments covering the past 11 years the increased 
yield of maize obtained by ploughing under the whole sunn- 
hemp crop, as compared with ploughing under the stubble 
only, has been as follows: — 1.10 bags per acre; 0.99 bag per 
acre; 1.94 bags; 0.91 bag; and 1.36 bags per acre. The 
average of these results is 1.26 bags per acre. This is borne 
out by the observations of exj)erienced faimeis, many of whom 
have informed the writer that they have been able to see no 
difference in the effect on the following maize crop of plough- 
ing the whole sunnhemp crop in, and the effec t of the stubble 
alone, wrhere part of tlie crop has been reaped for seed. 

It is necessary to emphasise that in this comparison of 
the manurial value of a sunnhemp stubble with that of the. 
whole crop ploughed under it can only be fairly made where 
both are of the same stage of maturity. In other words, the 
effect of a sunnhemp stubble 10 to 12 weeks old cannot fairly 
be compared with that of a w’^hole crop ploughed in at the 
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normal stage of maturity, which is about 16 to 18 weeks. 
From the results of past research, and also from the indica- 
tions of field experiments which are not yet complete, it can 
be stated with reasonable certainty that, within certain limits 
which cannot yet be exactly defined, the more mature a sunn- 
hemp stubble is the greater is its manurial value to a following 
crop of maize. Furthermore, it must be borne in mind that 
if the stubble of a sunnhemp crop (or of any other legume) 
is worked by plough or other implement before the seasonal 
rains end then a (‘onsiderable loss of nitrogen and other 
soluble plant foods will be lost by leaching out to the sub-soil 
by the rain, particularly during the first month of the 
following rainy season when the maize crop is too young to 
take up large (plant it ies of plant foods. 

Therein lies one of the main advantages for the farmer 
of working with a stubble instead of jiloughing the whole crop 
under. He need not (and should not) plough it until the 
rains finish, and he thus avoids much loss of plant food from 
the soil, particularly the nitrogen in the form of nitrate. 

Manurial Value of Sunnhemp Compost. — E.vperirnental 
Evidence , — In 1985-36 an experiment was laid down at the 
Agricultural Experiment Station at Salisbury with the object, 
amongst others, of finding the manurial value of the top- 
growth of a crop of sunnhemp, when it is reaped and made 
into compost. 

The experiment was designed in the form of ten ran- 
domised blocks of six treatments; each plot was 1-20 acre 
in area. Only three of the six treatments are showm in the 
table of results given below, since those are the only ones 
of interest here. The full results were published and fully 
discussed elsewhere,* but it should be mentioned that the 
statistical analysis showed that the results were clearly signi- 
ficant, the calculated value of Z being 1.6892, and the 
observed value of Z at the one per cent, point being 0.6540. 

The results are tabulated below, being expressed as the 
percentage increases in the yield of maize compared with the 

yield of the two controls reckoned as 100. 

*R.A.J., September, 1938. Report on Experiments 1936-37. 
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Treatment 

Percentage increc-ise in yield of 
maize compaied to the controls 
reckoned as 100. 

The vrhole sunnhemp crop 
ploughed under at 14 weeks 
from date of planting. 

135.13 

Comjmst made from the top 
growth of the sunnhemp 
croj) cut at 14 weeks from 
date of planting. 

139.94 

1 

Compost made from the top 
growth of sunnhemp croj) 
returned to the land on 
which the crop was grown. 
Sunnhemp 14 weeks old 
when reaped. 

1 

159.49 


It will he seen that the compost made from the top- 
growth of the suniihemp crop by the method laid down in 
Section I, has a rather higher manurial value in the year of 
application than the whole sunnhemp croj) ploughed under. 

Reduction of Area of Idle Land under Green-manure Possible. 

The above expeiimenial evidence indicates that the farmer 
can wilh considerable profit reduce the area of land idle under 
sunnhemp each year by at least fifty per cent, by composting 
the top-growth, since the stubble of a sunnhemp crop only 
gives on the average a yield of maize 1.26 bags per acre less 
than the whole cro]) of sunnhemp ploughed under, and the 
latter appears to be equalled in manurial value by the top- 
growth of the sunnhemp crop alone, after it has been made 
into coiu 2 > 08 t. 

Gains and Loeaes Before describing the modified system 

of composting suggested, the potential profits and losses of 
the system as compared wuth ploughing under the whole sunn- 
hemp crop may be estimated in the case of a farm in the maize 
belt with 600 acres under the plough, of which 200 acres are 
normally green-manured, in order to illustrate the potential 
benefits of the system. 
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Under the system suggested only 100 acres of sunnhemp 
would be grown each year, and the top-growth composted and 
applied to the other 100 acres which would normally be green- 
manured. Of course, in the first year no compost is available, 
and the whole 200 acres should be under sunnhemp, and half 
or more of it would be composted. 

Table of Fotential Gains and Losses. 


Losses. 

Gains. 

(1) 126 bags of maize 

(4) 1,200 bags maize 

® 8/3 £51 19 6 

in 3rd year. . . =£496 0 0 

(2) Cost of making 

(5) SaAung on 2nd 

compost 1/- 

ploughing of 200 

per ton, and 10 

acres 4/- ...= 40 0 0 

tons per acre, on . 


10 acres = 50 0 0 


(3) Complete fertili- 


ser @ 200 lbs. per 

i ^ 

acre on 100 acres 

Total gains £535 0 0 

(14/- per acre) = 70 0 0 

Total losses £171 19 6 

Total losses £171 19 6 

Nett gains £363 0 6 

The items in the aboA^e 

table may be elaborated as 

follows : — 



Item 1.- — This is simply the loss of yield on the 100 acres 
of stubble due to removing the top-growth, at 1.26 bags per 
acre, which has been found by experiments over 11 years as 
specified above. 

Item 2. — Compost has been made in this Colony for 
Is. 6d. per ton where all the materials were carted to a central 
site, and much hand labour used. It has been found by one 
farmer* who has composted 35 acres of sunnhemp tops on 
the lines suggested here, that the total cost of labour and 
depreciation on implements and kraals is less than Is. per 
ton of compost where the yield of compost per acre is 10 tons. 


<K/ompo»tmg the Suimhemp Crop by P. G. Deeds. R.A.J.. Oct., 1938. 
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It is estimated that the yield of compost per acre of sunn- 
hemp will usually exceed 10 tons for a normally well grown 
crop ill the maize belt. 

Item 0. — This is a dressing of 200 lbs. per acre of a com- 
plete fertiliser having an analysis of approximately 25.1% 
P2O5 (total) 4.1% nitrogen, and 8% potash. The cost per ton 
of the materials for mixing on the farm is £6 5s. Od. approxi- 
mately. llailage and spreading are reckoned at 158. per ton. 
This fertiliser has been used with success for several years by 
farmers in the Mazoe Valley and elsewhere. 

Item 4. — The yield of maize in the third year, on the 100 
acres which received (‘ompost in the first year, wdth 200 lbs. 
per acre of the above fertiliser, is estimated at 12 bags per 
acre. The average pay out per bag for the past three years is 
8s. 3d. 

Item 5. — On a suiinhemp stubble, or on a maize stubble, 
only one good iiloughing is necessary, and thus the second 
ploughing necessary after ploughing in sunnhemp, which is 
so hard on the oxen, is avoided. 

This table of losses and gains is merely intended to assist 
the farmer, who contemplates a change of system, to decide 
whether it may be worth his while or not, and it is only 
suggested that he should test the system on a moderate scale 
to start with until he has gained experience. 

*^Hidden^^ Gains — Is either the extra cost of riding and 
spreading the compost, nor the costs of cultivation, reaping 
and marketing the extra 100 acres of maize are included. It 
is considered that these items may be more than balanced 
by the ^^hidden'’ gains which are to be expected, but are 
impossible to estimate accurately. For instance, the normal 
])ractice in the maize belt is to sow the sunnhemp crop in 
<lry soil juvSt before the rains. This means that much damage 
is done to the tilth of the heavy soils by ploughing it under 
whilst the soil is still moist during late February and early 
March, w^hereas in the system suggested the sunnhemp stubble 
should not be disturbed until the soil is dry, or almost dry. 
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Moreover, in a proportion of years heavy losses of maize 
may be caused, probably by leaching* out of nitrogen by late 
rains in March and A])ril, and particularly by the first 
month's rain of the following wet season, when green-manure 
crops are ploughed under in late February and early March. 
This is veiy well illustrated by the results of an experiment 
published in the 0<;tober, 1937, issue of this Journal, where 
a sunnhenip crop of approximately 14 weeks’ growth in each 
ease was ploughed under at fortnightly intervals from 
February 21st to April 21st, 193G. The results are tabulated 
below. 


Suniilicmp crop (in each 
case 14 weeks old) 
ploughed undei on : 

Yield of following 
maize ciop per acre ' 

in bags of 200 lbs. 1 

Percentage inciease in 
yield due to later date 
of ploughing under. 

February 21st 1936 

14.22 

100 

March 7th, 19;}6 ... 

15.36 

108.08 

March 21 St, 1936... 

16.75 

117.78 

April 6th, 1936 ... 

17.56 

123.41 

April 21st, 1936 ... 

17.75 

124.89 


The rainfall during March, 1936, 5.44 inches, and 

during April, 1936, 0.56 inches of rain fell. 


Sin(*e tlie sunnheinp crop was aj)proximately the same 
age in ea(‘h case at ploughing in, it is probable that the losvses 
in yield of ihe following maize crop are due to the too early 
nitrification or rotting of the sunnhemp, and subsequent losses 
of plant foods dm' to leaching by rain. Much of this loss w'as 
no doubt caused by the first rains in November, 1937, before 
the young maize w^as able to fake up the available nitrogen; 
certainly iu the case of the sunnhemp ploughed in on the 6th 
and 2lk of April, since only 0.30 inch of rain fell after the 
31 st March, and this fall was preceded by a dry period of 
several weeks and therefore probably had no leaching effect. 

Losses by Leaching of Plant Foods Avoided — (iV^here the top- 
growth of a sunnhemp crop is removed for composting and 
the stubble left undisturbed until the cessation of the seasonal 
rains, these large losses should be avoided, since the micro- 
organisms in the soil require not only moisture but the ample 
supply of air brought about by ploughing to enable them to 
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convert Ihe insoluble organic nitrogen, and other plant foods, 
in the sunnbeinp stubble, into the soluble forms, which are 
subject to leaching by the rain. 

In connection with the losses of nitrogen in the soluble 
nitrate form by leaching there is one point of great 
importance, which is usually lost sight of, and that is that 
nitrate does not pass out ot the soil by itself. It must be in 
combination wdth some base. For instance, for every pound 
of nitrate nitrogen leached, either 0.7 ot a pound of calcium 
(the active principle of lime), or 0.8 ot a pound of magnesium, 
or 2.8 pounds ot polassium are also lost, or equivalent pro- 
portions of all three. 

It is therefore clear that green-manuring in this Colony 
must lead to considerable los^-es of available lime and potash 
from our soils. These can be largely avoided by the compost- 
ing of the top-growth, and early planting of the following 
crop vso that the latter \\ill be in a position to utilise the 
nitrates as they are toimed in the soil, before they can be 
leached away. 

Again, it often happens that the ploughing under of the 
sunnhemp crop is unduly delayed by heavy rains, so that 
much of it is too mature to exert the best effects on the follows - 
ing maize crop. 

The writer has Irecjuently seen large areas ot sunnhemp 
being ploughed under when almost mature. In BU(‘h cases 
unsatistactory results on the following maize (‘rop may occur 
owing to (a) temporary nitrogen starvation ot the young 
maize; {h) an excessively open seed-bed eausing the soil to 
dry out unduly during the dry spells, and making it diffieult 
for the roots of the young maize plants to obtain their food 
supplies; (c) phosphate starvation of the young maize owing 
to its temporaiy immobilisation by the micuo-organisms 
carrying out the rotting of the sunnhemp; possibly also (d) 
shortage of oxygen in the soil for the sai^e reasons mentioned 
under (c ) ; an inferior stand of maize due to unrotted material 
interfering with planting. 

These ill-effects are obviously absent when a sunnhemp 
stubble is ploughed up after the seasonal rains have finished, 
as is clearly proved by the remarkable stimtilation of the 
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young maize, whick kas been always noted, under varying 
seasonal conditions since 1931 at tke Salisbury Experiment 
Station, and also in the Mazoe Valley and elsewhere. 

When ploughing under a large acTeage oi sunnhemp 
there must necessarily be several weeks difference in the time 
of ploughing under of the first and last ploughed portions of 
the (*rop, with the inevitable losses already mentioned, due 
to leaching of plant food or over maturity of the sunnhemp. 

Some of the above losses can be partially avoided by later 
sowing of the sunnhemp, but this interferes seriously wdth 
farm organisation, and in any case green-manuring must 
remain a gamble on the weather conditions, since if later 
sowing is adopted the early cessation of the rains wdll entail 
a poor growth of sunnhemp. 

Where the sunnhemp tops are composted, since the 
reaping wdll normally be done in dry w^eather and on dry soil, 
in the last week of Marcdi and in April, as mentioned l>elow, 
all these difficulties are pratdically eliminated, and a much 
more dependable and regular manurial effect wall be obtained 
over a period of years, than in the (‘ase of green-manuring. 

SUGGESTED MODIFIED TECHNIQUE FOR COMPOST- 
ING THE SUNNHEMP CROP. 

The simple technique advised is given below^ followed by 
a more detailed explanation. 

(1) Mow the sunnhemp at 18 to 20 weeks from germi- 
nation. 

(2) Sweep and drag it up to narrow moveable kraals on 
either side of tlie field along the headlands. 

(3) Fork the sunnhemp into the kraals as fast as the 
cattle can keep it trampled down. 

(4) When there is a depth of well trampled sunnhemp of 
18 inches in the kraal, move the latter along the headlands 
and fill again. 

(5) After moving a kraal, Spread top soil from the field, 
and vrood ashes or lime over the heap. 

(6) Build the sunnhemp into heaps 9 feet bxoad by 3 feet 
high, by forking in towards the centre line from either side. 
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Time of Mowing It is recommended that the crop should 

be left to grow two to four weeks beyond the stage when 
ploughing ife usually begun, which is about 14 weeks from 
germination. It is suggested that reaping should commence 
at 18 to 20 weeks from the date of germination. This will 
bring the commencement ol the reaping to about the end of 
March, when the sunnhemp is germinated in the middle of 
November. 

The w^ork will therefore normally be done during April, 
when no more rain usually falls, and the surface soil is dry. 
This will facilitate the work and avoid damage to the tilth 
of the soil. 

It is knowm that the w^oody tissue or lignin of the organic 
matter is the chief and most stable constituent of the humus 
formed by its rotting down, either in compost heaps or in the 
soil, and it follows that the higher the proportion of wood in 
the original mateiial the greater will be the quantity of humus 
left after decay has ceased, and the longer wull this humus 
and its effects last in the soil. 

McChlery has shown that there is a steady increase in the 
fibre or wmody portion of sunnhemp from 70 days from 
planting up to 189 days, or approximately 18 wrecks, and this 
probably continues for several weeks more 

Therefore, by delaying cutting the sunnhemp until 18 
w'eeks and onwards, the amount of humus produced by com- 
posting it and the persistence of its elfe(*ts in the soil, will he 
materially increased. It m considered that this will prove to 
he a very important advantage of this system of ntihsing the 
sunnhemp crop. 

It is not advisable, for various considerations as shown 
above, to plough under the sunnhemp at so late a stage of 
growth, but these objections do not apply to the composting 
of the crop by the technique advised here, as will be seen 
later. 

Use of Movable Cattle Kraals. — Having mown the sunn- 
hemp, or as soon as a portion has been mown, easily moveable 
cattle kraals, of a width of 16 feet, and a convenient length, 
are erected on the headlands of the fields on either side. 
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The sunnheiiip is then gathered by hay sweeps into cocks 
of a convenient size, and these cocks, several at a time, are 
drawn by hay drags up to the side of the kraals and dumped. 
Prom these dumps the sunnhemp is forked over the side of 
the kraals and spread over the floor until about 18 inches 
deep. Cattle are then placed in the kraals, and as fast as 
they can trample down the sunnhemp under foot it is daily 
forked over into the kraals. 

When the sunnhemp has been trampled down to a depth 
of about 18 inches, and suffi(*iently broken up and impregnated 
with urine and dung, the kraal is then moved along the head- 
land and the process repeated until the whole field of sunn- 
hemp has been dealt with. 

The types of implements suggested for this work are 
illustrated, and instructions for making two of them cheaply 
on the farm are given in the Appendix. 

Subsequent Treatment of Sunnhemp. — As soon as a kraal 
has been moved, the heap of sunnhemp and dung may be 
treated thereafter as compost. Soil from the adjoining field 
is spread over the heap with a little wood ashes or lime, in 
the amounts advised in Section I. ; half the required quantities 
being used. The heaps are then built up into the standard 
size of 9 feet broad by 3 to feet high, by forking in the 
sunnhemp from either side towards the centre line. Finally 
the remaining half of the soil and wood ashes or lime are 
spread over the surface of the heap, which is now^ left to aw'ait 
the next season's rains. 

This first turning of the heap, and the first turn after 
rain has wetted the heap the following spring, present the 
only difficulty in the process, and this can be largely solved 
by the use of manure drag-forks. With these the tightly 
matted mass can be torn apart w^hen ordinary garden forks 
can then be used to finish the work. 

It is better if when making the first turn the materials 
when forked in tow’^ards the centre are also moved 6 feet 
forward at the same time. By w^orking thus the centre portion 
of the heap is also turned, and this tends to prevent the loss 
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of nitrogen by denitrification which may take place if the 
centre portion of the heap is left undisturbed in a compacted 
condition. 

Success Depends on the Growth of the Sunnhemp — It is 

clear that the economy of composting the sunnhemp crop 
instead of ploughing it in will be dependent to a large extent 
on the proper growth of the sunnhemp, and to ensure this on 
soil of low fertility it will be necessary to apply fertiliser to 
the sunnhemp, and potash may be required as well as phos- 
phates. It must be pointed out that this would be necessary 
under such conditions whether the sunnhemp is ploughed in 
or composted. 

In extreme cases of soil exhaustion legumes such as sunn- 
hemp, velvet beans and cowpeas may not be able to obtain 
their own supply of nitrogen from the air, although they 
receive phosphates and potash. This is due to the fact that 
the legume bacteria are unable to work in conjunction with 
legumes when the organic matter in the soil is very deficient. 

In such circumstances it may be necessary to j)lough in 
a grass type of crop grown on a dressing of a comjdete 
fertiliser. A suitable grass crop such as Rhodesian Sudan 
grass has a stronger root system than most legumes which is 
better able to forage for food in exhausted soils, and with 
the aid of fertilisers will be able to make sufficient top-growth 
which, on ploughing under, will add enough organic matter 
to the soil to make it possible thereafter for the legume 
bacteria to again work in conjunction with the legun)e and 
supply the latter with nitrogen. 

Such a shortage of organic matter in the soil undoubtedly 
explains some of the cases reported by farmers from time to 
time of the absence of bacterial nodules on leguminous crops. 

HdAtening the Process for Dressing of Winter Crops such as 
Wheat. — If some of the compost is urgently required for winter 
crops the same year, the sunnhemp can be cut and composted 
a month or six weeks earlier when, if three turns are given 
at intervals of ten days to a fortnight (on rainy days if 
possible) the compost should be ready for applying to the 
land about two months later. It may be necessary, in order 
to ensure this, to increase the number of cattle in the kraal 
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or the time they are kept in the kraal, so as to crush the sunn- 
hemp stalks more thoroughly, and to increase the nitrogen 
and moisture content of the compost by increased quantities 
of dung and urine. 

However, since the sunnhemp itself will have a high 
content of nitrogen and contain less woody tissue when cut 
at this stage of growth (12 to 14 weeks) the question of the 
rapidity with which it will rot will be largely dependent on 
the rainfall during March, the extent to which the sunnhemp 
is crushed by the oxen, and the frequency of turning the 
heaps. 

It will be best, for this purpose, to leave the sunnhemp 
undisturbed after moving the kraal until a good showier has 
fallen, since the wide shallow heap will ensure much more 
rapid and thorough wetting of the heap by the rain. 

Hastening the manufacture of the compost in this -way 
is, of course, wasteful, since a reduced quantity of humus is 
obtained, and this humus wull not last so long in the soil. It 
is also wasteful of the dung and urine. It may be justified, 
however, where tlie compost is applied to irrigated crops. 

Economy of Land on Small Farms On the smaller farms 

where economy of land is of particular importance, the com- 
posting of the green-manure crop will be of particular value, 
since only one-sixth or one-eighth of the land need then be 
idle under green-manure instead of a third or a quarter. 

For the same reason, on small farms, at the first turn of 
the heap after moving the kraals, the inner half may be folded 
over on to the outer half. This will mean that a strip of land 
only 9 feet wide will be occupied by the compost heaps, but 
the amount of hand labour wull, of course, be slightly 
increased. 

Alternative System of Composting Sunnhemp An alterna- 

tive system which could be employed is to keep the normal 
proportion of land under sunnhemp. In the example already 
considered two hundred out of six hundred acres would be 
composted, and the compost applied to another hundred acres 
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of land. In this way two-thirds of the land, or in this case 
400 acres ont of 600 acres, would receiue a dressing of organic 
manure each year — every acre growing crops, in fact. 

By adopting this system the humus content of the soil 
could be more rapidly built up to the economic level, and a 
change over to the other system be made after, say, two or 
three years. 

This system might be more suitable for a farm which 
has been badly overAvorked and the soil denuded of humus. 
In such a case the sunnhemp would possibly require fertiliser 
to ensure a good crop. It is not considered, however, that 

this system would be so profitable for normal use as the of her, 
owing to the larger proportion of unproductive land under 
sunnhemp each year. The wiiter, nevertheless, reserves the 
right to change his mind on this point, since there is a possi- 
bility that the higher humus content of the soil, which should 
be maintained by this vsystem mighf, by giving higher yields 
per acre, more than counter-balance the disadvantage of 
having a smaller area under crops each year. 

Suzmhemp Compost or Kraal Manure for Vlei Wheat. — The 

writer has already urged the wheat farmers growing wheat 
on the sandy vleis of the Colony to grow sunnhemp on their 
dry lands during summer for conversion into compost, or 
kraal manure. 

The simplicity, economy, and great value of this have 
been proved conclusively by several fanners. 

It has been found possible to cut sunnhemp and convert 
it into well rotted kraal manure of very high quality in time 
to apply to wheai the same year. 

It may interest wheat farmers to know that 14 acres of 
wheat dressed with sunnhemp kraal manure in 1936 gave an 
average yield of 13 bags per acre. No fertiliser was applied. 

So simjjle, inexpensive, and effective is this system of 
manufacturing the vlei wheat-grower's chief need, namely, 
organic manure, that it is again strongly urged that wheat 
farmers, particularly on the sandy vlei lands of the Colony, 
should adopt it without delay and grow sunnhemp on their 
dry lands for turning into compost or manure. 
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The writer is at a loss to understand why this system has 
not already been widely adopted. The only objection to it so 
far raised by farmers, of which he is aware, is that snnnhemp 
will not grow on their dry lands without fertiliser: If this is 
true, then farmers are strongly advised to apply a dressing of 
130 lbs. of rock phosphate and 20 lbs. of muriate of potash 
per acre to the soil before sowing the sunnhemp. The cash 
price of this f.o.r. Salisbury is 9s. per acre. Only half the 
acreage of the wet land under wheat need be sown to sunn- 
hemp (on the dry lands), since one acre of sunnhemp should 
yield at least 6 to 8 tons of manure, the effect of which should 
last for at least two years in wet vlei soil, since the soil con- 
ditions in these wet vleis lead to much slower destruction of 
humus than on drj?^ well-drained soils, owing to the lower 
temperatures and the water-logged conditions. 

If the sunnhemp is grown in the second year on the first 
year’s stubble this, with the residue of fertiliser, will give a 
second good crop of sunnhemp. 

Therefore the cost of the fertiliser f.o.r. Salisbury per 
acre of ^\heat to which the sunnhemp manure is applied would 
be a quarter of 98. per acre per annum, or 2s. 3d. 

The cost of the sunnhemp seed at 33 lbs. per acre (Somer- 
set variety), if grown on the farm, should not exceed Is. 6d. 
per acre of wheat grown. 

For this outlay of 3s. 9d. per acre of wheat grown, plus 
the cost of carriage on the fertiliser to the farm, should give 
an increased yield of wheat of at least fifty per cent., and 
probably 100 per cent., or more. Therefore even where the 
average yield of w^heat per acre is only 2 bags, a handsome 
profit is assured. 

Use ol Compost on Winter Crops,— A Warning. — A word of 

warning is necessary here with regard to the application of 
compost, however made, to winter-grown crops. It is parti- 
cularly necessary to ensure that the compost is thoroughly 
rotted before ploughing it in. If rotting is not complete there 
is a danger of nitrogen starvation of the crops whilst the 
rotting process is completed in the soil. One farmer has 
unfortunately experienced this ill-effect on his wheat crop in 
the 1938 season. It is probable that this is due to the low 
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soil temperatures obtaining during the winter on irrigated or 
moisture-retaining soil, and the la(‘k of opportunity to aerate 
the soil by cultivation in the case of cereal crops. These 
conditions reduce the activity of the nitrifying bacteria in 
the soil. 

There is not the same danger in connection with the 
growing of irrigated potatoes which receive the usual heavy 
dressing of GOO to 800 lbs. per acre of complete fertiliser, since 
the nitrogen in the fertiliser tends to correct the temporary 
nitrogen shortage in the soil. It may be mentioned in this 
connection that the farmer just mentioned who experienced 
the ill-effect of unripe compost on his wheat, found nothing 
but good effects where the same compost was applied to his 
irrigated potatoes, which received also a heavy dressing of 
double potato fertiliser. 

Nevertheless, it is advisable to apply only ripe compost 
to the potato crop, since this will ensure that they are not 
checked in their early growth. 

Sunflowers instead of Sunnhemp Sunflowers can be used 

instead of sunnhemp, but the latter is advised wherever 
possible. Sunflowers should be seeded at the rate of at least 
45 lbs. per acre, and cut when the flowers are just out, or 
earlier if speed is essential. It is possible that a mixture of 
the two crops .may give better break down of the compost 
than either of these ( rops alone. 

SECTION JV. 

THE MECHANISM OF THE DECAY OF CHOP RESI- 
DUES IN THE SOIL AND IN THE COMPOST HEAP 
AND ITS PRACTKJAL APPLICATIONS. 

The density of the micro-organic population of the soil 
is so great that the figures are almost beyond the mental 
grasp of the average person. For instance, during a period of 
high activity in a fertile soil one ounce of soil may contain 
140,000, 000,(K)0 bacteria, besides the other types of micro- 
organisms, which may amount to another 31,000,000. The 
weight of the above numbers of bacteria in the top six inches 
of an acre of soil would approximate to 3.75 tons. They 
contain approximately 10 per cent, of nitrogen. 
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Their numbers are constantly fluctuating^, depending on 
the factors aflecting their growth; that is the supply of air, 
moisture and food, the temperature of the soil, the acidity or 
otherwise of the soil, and the numbers present of their natural 
enemies which feed on them. (The amoebae in the case of 
bacteria.) 

Their food sup])ly consists of the plant and animal 
residues in the soil, and carbon dioxide and mineral salts, 
such as phosphates and nitrates. 

In the (‘ompost heap it is certain types of these microbes, 
which are supplied chiefly by the added soil, which use the 
crop residues and dung as their food supply, and break the 
former down during the rotting process. 

Plant residues consist chiefly of carbohydrate materials 
such as celluloses, hemicelluloses, and lignins. The celluloses 
and hemicelluloses make up the softer tissues of the cell walls 
of the plant, and the lignins are the chief constituent of the 
woody or fibrous tissues, and the hardened portion of the cell 
walls. 

The celluloses, and a portion of the hemicelluloses, are 
easily and rapidly broken down by the fungi and bacteria, 
which use them as sources of energy and food. Some of the 
carbon is built up into their body tissues, and the remainder, 
the greater part, they respire as the gas carbon dioxide. 

Microbes have no mouths hj which they can feed and 
have to absorb their food in solution through their “skins. 
They therefore bring their insoluble food into a soluble form 
by means of digestive ferments w’^hich they excrete. These 
ferments readily attack the starch and celluloses, and some 
of the proteins in the plant residues; but the lignins or woody 
portions are very resistant. 

The proteins, in which form the nitrogen in the crop 
residues chiefly exists, are broken down into simpler nitrogen 
compounds; part is built up again into the insoluble body 
protein of the micro-organisms, and part is converted into 
ammonia. The micro-organisms themselves contain much 
nitrogen; the bacteria, for instance, contain ten per cent.; 
and whilst they are alive this nitrogen is temperarily unavail- 
able to crops. When the micro-organisms die on the comple- 
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tioa of the rotting, owing to lack of food, and the compost is 
ploughed into the soil, as soon as the soil becomes moistened 
other bacteria feed on them and convert the protein in their 
dead bodies into the soluble (nitrate) form of nitrogen, which 
is at once available to crops. 

Some Practical Considerations. 

The Modern Conception of Humus. — The modern conception 
of humus in its simplest form is that it is largely a combina- 
tion of plant lignin or woody tissue, and proteins; the latter 
synthesised by the micro-organisms. It also contains some 
residual hemicelluloses from the plant materials, and some 
synthesised by the microbes. It is therefore clear that the 
greater the proportion of lignin (wood or fibre) in the original 
crop residues of the (ompost heap, the greater will be the 
weight of humus left w^hen rotting is finished. 

Another constituent of the humus is a proportion of the 
hemicelluloses; the celluloses having completely disappeared. 
These hemicelluloses are not so resistant to further change as 
the lignin portion of the humus. 

Now humus is not a constant, imperishable substance, it 
is a stage in the decomposition of the organic matter (crop 
residues), and when compost is added to the soil the humus 
undergoes further more or less rapid disintegration, according 
to the conditions existing in the soil. Some types of lignin, 
too, are more resistant to further chemical or microbiological 
change than others. The destruction of humus is a very much 
slow’^er process, of course, than that of its formation by the 
decay of organic matter. Its destruction 3nay take several 
years, whilst its production may only occupy as many months. 

Now the more mature is any plant material, such as sunn- 
hemp, the greater is the proportion of lignin or wood and 
fibre in it, and therefore the greater is the proportion of 
humus left after composting it, and the longer should the 
effect of that humus last in the soil. 

This is a matter of considerable importance to the farmer 
who is composting his sunnhemp instead, of ploughing it in, 
since it means that the 'maturity of the crop when he reaps it 
will greatly affect both the quantity and lasting power of the 
humus made from it. 
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Minimum Kitrogen Content Eequired by Micro-organisms.— 

The rapidity of the decomposition of such plant materials in 
the compost heap is largely regulated by the percentage of 
nitrogen it contains, or which is added in the form of dung 
or urine. If the percentage of nitrogen in the plant material 
such as sunnhemp is less than 1.7 per cent, of the dry matter, 
the organisms which decompose it must have an added supply 
of nitrogen in the form of dung or urine to ensure rapid 
decomposition. A shortage of nitrogen will slow down the 
process, though it will still be completed, even though the 
original materials contain only a small percentage of nitrogen. 
The reason for this being possible is that the microbes com- 
mencing the process cease work and die wlien the nitrogen 
supply is exhausted owing to lack of food. Other bacteria 
then use the nitrogen in their dead tissues as a food supply to 
enable them to break down more of the (carbohydrate material. 
They in turn die owing to shortage of nitrogen, and other 
bacteria use the nitrogen in their dead bodies and so on, until 
all the organic matter has been rotted down. 

The nitrogen percentage in any crop falls as the crop 
matures, and it is therefore evident that the more mature the 
sunnhemp is at reaping time, when it is composted, the longer 
will the cattle have to be kept on it to supply the deficiency 
of nitrogen by their dung and urine. 

The farmer can only find this out by experience, but if 
he commences reaping the sunnhemp at 18 weeks from germi- 
nation he will not have to keep the cattle on the sunnhemp 
for an undue length of time. 

McChlery found that sunnhemp at 18 weeks from maturity 
may contain 1.50 to 1.90 per cent, of nitrogen, according to 
the season in which it was grown ; in one case a deficiency, 
in the other an excess, for rapid decomposition. In one year, 
1933-34, it contained 1.5 per cent, of nitrogen at 20 weeks 
from germination. 

In composting the sunnhemp crop by the method 
suggested above, another factor to be considered in deciding 
on the length of time to keep the cattle on the sunnhemp in 
the kraals, is the time it takes the cattle to crush the stems 
sufficiently. 
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This question affects not only the rate of decomposition, 
but also the ease of the subsequent handling of the materials 
as compost, when turning the heaps. A little experience will 
soon provide the farmer with this information. It is also 
important from the point of view of speeding up the rotting 
process, since the crushing of the stems assists the fungi and 
bacteria to make entry rapidly, and exposes a far greater 
area of surface of the materials for them to work on. 

For the reasons outlined above it will be found that 
unbroken stalks of sunflower and maize are very slow’^ to break 
down in the compost heap, and it is advised that such 
materials should be placed under cattle to be crushed before 
being piit into the compost heap, or better still, mixed with 
the sunnbemp where this being composted on the land instead 
of being turned under. 

SECTION V. 

THE PLACE OF COMPOST IN RHODESIAN 
AGRICULTURE. 

Until the middle of last century farmyard manure w^as 
practically the only fertiliser employed in Western agricul- 
ture. 

During the last century Liebig announced his theory 
that the mineral constituents of plants supjdied all that was 
necessary for their growth. Later the historic work of Lawses 
and Gilbert at Rothamsted show^ed that Liebig’s view- was 
only partly true, but at the same time it greatly stimulated 
the use of artificial inorganic fertilisers to such an extent that 
the benefits to be obtained from organic manures, and the 
necessity for their use to maintain the humus supply in the 
soil, came to be in danger of being lost sight of. 

Latterly, however, the increase in our knowledge of the 
functions and properties of humus in the soil, due to tlie 
great extension of research directed on this subject, has (‘aused 
the pendulum of agricultural opinion to swing in the other 
direction. 

The rapid depletion of the organic matter in the soils 
of the large sub-tropical and tropical areas brought under 
cultivation by the w’hite races during the last century, and 
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the disastrous effects of this on the physical condition and 
therefore on the fertility of the soils,, has helped to focus the 
attention of agriculturists and scientists on the great necessity 
for the proper and regular replenishment of the supply of 
humus in the soil. 

Under the extensive system of agriculture largely 
adopted in these tropical and sub-tropical areas such as this 
Colony, the balance of nature has been upset, that is the 
balance between the natural supply to the soil of humus- 
forming organic material su(di as the leaves and root systems 
of trees and grasses, and its consumption or dissipation by 
the micro-organic population of the soil. The cultivation of 
the soil has slowed down the former and greatly speeded up 
the latter. The rate of consumption of humus in the sub 
tropical soils by the micro-organisms concerned is very much 
greater than in temperate climates owing to the much higher 
temperatures favouring their activity. 

If has been shown by Mohr that above an average tem- 
perature of 77.2° F. no accumulation of humus can take place 
in a well-drained and well-aerated soil. During our summer 
the soil temperature often exceeds 77° F. in the greater part 
of the cultivated areas. 

This is the explanation of the much more rapid loss of 
humus from our soils, when under cultivation, than takes 
place under the temperate conditions of Europe. 

The extensive system of agriculture still employed in the 
Colony has greatly limited the quantity of farm manure made. 
The use of this, and short and long term pastures, are the 
chief means employed in European agriculture to maintain 
the humus supply of the vsoil, but their emploj’^ment in this 
Colony is only possible to a very limited extent, at present. 

This urgent problem has been met in a measure by the 
practice of green-manuring, which fortunately fits our climatic 
conditions well, owing to the almost complete absence of rain 
during the period between cropping seasons, which tends to 
prevent losses of plant food from the green crop after it is 
ploughed in. 
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However, green-manuring in Rhodesia suffers from a 
number of inherent disadvantages as pointed out earlier, and 
there is a limit to the possibilities of its employment, as 
already mentioned in detail. The writer is of the opinion 
that many of these disadvantages can be overcome by com- 
posting tiie top-growth of the green-manure crop, where this 
is sunnhemp. 

The supply of organic manure can also be greatly 
increased by turning all the residues from the maize, wheat 
and barley and other crops into compost. Their conversion 
into kraal manure should be discontinued in favour of com- 
posting, since the former process is very wasteful, and also 
insanitary, both from the point of view of crops and human 
beings. 

It may be mentioned here that compost made from crop 
residues, chiefly maize wastes, has given remarkable results 
when applied to the cotton crop in this Colony. *Peat found 
at Gatooma that an application of five tons (short) per acre 
of compost gave an increase in the yield of seed cotton of 
80 per cent, over the untreated cotton. The untreated cotton 
yielded 500 lbs, per acre of seed cotton, whilst the cotton 
receiving 5 tons per acre of compost, yielded 900 lbs. of seed 
cotton per acre. It seems probable, from the facts published, 
that one important reason for such striking results being 
obtained is that the compost materially aided the cotton to 
resist the effects of the serious drought of five weeks during 
February and March. Such droughts are always to be 
expected in this Colony, and the drought resistance which 
humus in the form of compost can confer on crops when 
applied to the soil is one of Ihe weightiest arguments for its 
greater employment in our agriculture. 

Ihe amount of compost >^hich can be made is limited by 
the supply of law materials, and of animal dung. Resides 
crop residues, however, there is much raw material not yet 
utilised in the shape of old veld grass, reeds from the river- 
sides and streams. Also, there is a great quantity of grass 
cut on the sides of roads each year and wasted. The small 
awkwardly-shaped valleys in the hills could profitably be 

*J. E. Peat. Notes from the Cotton Station, Gatooma, ltt57. KhoT Aerie 
Jour., Oct., 1937. 




Miti/e whicli ieiei\(‘(l loinpost ni.uJe lioni suiinliemp tops \ot(‘ 
(lioULrlit n*sisl.iru(‘ (lut^ to i ornposl 



Maize following sunnliomj) burnt on tlie land. Note seveie di ought effect 
«ind compare with above photogr;i])li Roth plots planted same date, 
and photographed same date, 





Kotiitioiial Svsleni K. Maize phis fainiyaul rnaiuiie. ^I’he mamni.il 
tieatnuMit Ii.hI \ei\ little effect on the yield of maize 
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planted to a permanent crop such as Napier fodder to increase 
the supply of organic material and at the same time serve as 
fodder resevres. 

Sunnhemp the Main Source of Cheap Raw Material How> 

ever, the main source of cheap raw material at present is the 
top-growth of the sunnhemp crop, and the composting of this 
on the lines suggested, simplifies and cheapens the production 
of compost, by eliminating most of the expense of collection 
and carting of the raw materials, and most of the hand-labour. 

It is perhaps pertinent here, in order to gain some idea 
of the very great possibilities of the system to estimate its 
potential advantages to the farming industry as a whole, on 
the basis of the total area of land annually under green- 
manure at present. 

This is approximately 50,000 acres, and so at least 25,000 
acres of this could be released to produce crops each year, 
which on the basis of the estimates given above should amount 
to 300,000 bags of maize, if this weie the (U'op planted. 

The estimate is based on the supposition, of course, that 
the whole area is normally sown with sunnhemp and that it 
is loam soil. This is not so, of course, but it serves to illus- 
trate the possible gain to the farming industry by a change 
to the system suggested. 

Kraal Man i re versus Compost. 

Until the introduction of the modified Indore composting 
method of producing organic manure or humus with rain as 
the only source of water supply, the making of kraal or farm- 
yard manure was the only cheap practicable method of 
utilising crop residues and waste organic matter, which had 
found favour in this Colony. The defects of the process were, 
since there was no suitable alternative, ignored, and its 
virtues only were extolled. Because of this many farmers 
have difficulty now in appreciating why the making of kraal 
manure is condemned as a wasteful and insanitary process, 
and the making of compost is advised in its place, whenever 
this is economically possible. 

A comparison of kraal manure with compost may be 
briefly summarised thus : — 
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Khaal Manuu:. 

J . Crop diseases and pests not 
destroyed, a n d maize 
wastes tlierefore cannot be 
safely placed in kraals. 

2. Weed seeds not killed. 
Losses of nitrogen may 
exceed 78 per cent., during 
making and application to 
soil. 

4. Losses of potasli may 
exceed 50 per cent. 

5. In seasons with cold and 
wet commencement crops 
do not respond to kraal 
manure owing probably to 
the slow availabiliiy of the 
nitrogen content. 

6. Is very wasteful of animal 
dung and urine. 

7. Forms the ideal breeding 
ground for flies. 


COJVI COST. 

1. Destroyed by high tem- 
peratures, except, pos- 
sibly, for certain tobacco 

diseases. 

2, Weed seeds killed. 

8. Gains of 4 to 26 per cent, 
of nitrogen made from air, 
during making; losses 
during aj)])lication negli- 
gible. 

4. Losses of potash much 
reduced. 

5. Plant foods in compost 
rapidly available, and 
crops respond to it even in 
(‘old and wet seasons such 
as that of 1937-38. 

(>. Dung utilised economic- 
ally and urine partially. 

7. Flies cannot breed in pro- 
perly made compost. 


Some of the above items require further explanation. 

Inefflciency o! Kraal Manure in Cold Wet Seasons. — ^With 
regard to the inefficiency of kraal manure in seasons when the 
opening months are wet and cold it has been found in the 
rotation experiments at the Salisbury Experiment Station tliat 
in such seasons maize to which 8 tons of kraal manure per 
acre has been applied shows practically no response to the 
treatment. In the present season the maize dressed with kraal 
manure again shows little or no response to the treatment. 

These facts are illustrated in the following table of yields 
in Rotation F., in which three-quarters of the land is under 
maize and one-quarter of the land is under Sudan grass reaped 
for hay. 
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Maize plus Maize 

8 tons kraal following maize 



manure 
per acre. 

plus kraal 
manure. 

Rainfall. 

December. 

January. 

1924-25 

8.65 bags 

21.75 bags 

18.12 ins. 

10.51 ins. 

1928-29 

10.15 bags 

14.55 bags 

5.45 ins. 

11.50 ins. 

1982-83 

10.75 bags 

9.72 bags 

7.30 ins. 

9.60 ins. 

1934-35 

6.99 bags 

6.05 bags 

7.66 ins. 

9.60 ins. 

Average 

yields 9.18 bags 

18.01 bags 



The 

yields of maize 

are given in 

bags of 200 lbs. each 


per acre. 

It will be seen that in these four years the maize follow- 
ing maize wliich received 8 tons of kraal manure the previous 
year, ha^ yielded on the average about 4 bags per acre more 
than the maize wliich received a dressing of 8 tons of manure 
per a (‘re. 

Whatever may be the reasons for the ineftectiveness of 
the kraal manure in seasons in wdiicli the first tw^o months 
are wet and cold, the fact that it may be largely wasted in 
four seasons out of 10, as showm by the results obtained on 
the Salisbury l^^xperiment Station during the last 10 years, is 
a matter of great importance to the practical farmer, and a 
strong argument in favour of a change to composting as the 
method of humus manufacture. 

Jt is probable that this failure of kraal manure in seasons 
having a (‘old wet opening is due to the fact that the nitrifying 
bacteria in the soil are unable under the cold and wet condi- 
tions to convert the organic nitrogen into the mineral, soluble 
form, in which form only it is available to the maize (*rop. 

At the same time these wet cold conditions are also 
unfavourable to the activity of the free-living nitrogen fixing 
bacteria, which fix the nitrogen from the air, and so the crop 
cannot get its immediate requirements of nitrogen from this 
alternative source. 

Loss of Nitrogen. — With regard to the losses of nitrogen 
during the making and application of kraal manure, it has 
been shown by research in England* and on the Continentt 

•Technical Communication No. 33 of the Imperial Bureau of Soil Science. 

1936 pp. 7 to 10. 

t Journal of Ministry of Agriculture, Vol. XLII., No. 12; 1936, p, 1231 
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that even wlier(* the besi methods of making and storing under 
cover are used that ih(‘ loss of total nitrogen from bullock 
manure luay exceed 78. d })er cent. When the dung was 
reinoverl from deep stalls about 15 per cent, of the total 
nitrogen had alnaidy been lost. Alter stoiing in a heap under 
cover a furthi']* loss of u]) to 42 per cent, of the remaining 
nitrogen was lost. During exj)osure of the manure on the held 
for four da^s ])rior to ploughing it under a further 52 to GO 
per cent, of the rem.niiing nitrogen was lost. 

In a held test ol tiie manurial value of luanure applied 
to oats, barh‘Y and luiiiips, it was found that ‘‘in the hrst 
year ot a[)})li(*ation dung exposed lor tour davs before being 
turned in was eipiivahuit to halt the same waught of manure 
})h)ugh(‘d in at once." 44n\ is largely due to tlu‘ loss of 
nitrogen in gaseous ioinis. 

It is interesting t(> s])(‘culate on hovv much greater tliese 
losses of nitrogen are from kraal manure mach* under the 
usual Ithodesian conditions, which (‘ould liardly be worse. 

On the other hand Howard iind W ad showtul that during 
the making ol fiidore com[) 0 '>t, gains of nitrogen Irom the air 
amounting to irom d.-l uj) to 2fi.d per cent, may be made. 

During stoiagc' in lu‘a])s for oiu' month they lound the 
ioss(*s of total nitrogen amount(‘d to only ().04 7o. 

There is mucli t‘vidence of the slow^ availability of the 
nitrogen in farmyard manure even under favourable condi- 
tions, and under tin* unfavourabh* conditions of long con- 
tinued spells of wet weather it ap])ears that this nitrogen 
never beconu's available to the maize crop in time to be of 
use, since it must Ire remembered that annual (‘rojrs require 
nitrogen chiehy in the early stages of growih. 

Howard and Wad"^ have shown that the nitrogen in 
Indore compost is readily available, and the writer has seen 
coiivim ing evidence in the held this season that it is readily 
available even under the continuous wet and cold conditions 
which obtained in the hrst two months of the growing season. 


*Th<* Waste Products of Agriculture: Howard and Wad. 
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Maize to wliieli conipost had been applied exhibited the uornial 
response to nitrogen shown by the vigorous dark green growth 
of stems and leaves. 

Waste of Dung and Urine Jn the making of kraal manure 

or farmyard manure, much more dung and urine are employed 
than are actually necessary to supply the minimum quantity 
of nitrogen to enable the fungi and bacteria to bring about 
the decay of the bedding and the crop wastes. This excess of 
nitrogen is almost entirely lost in gaseous forms, or is leached 
out by rain as nitrate. If this wasted nitrogen were j)roperly 
employed in the rotting dowm of more cuop wastes, bedding, 
etc., by making (‘omj)ost, this loss could be avoided, and mu(‘h 
greater quantities ot humus could be made on the farm for 
building up and maintaining the fertility of the soil. I'ntil 
the introduction into this Colony of the Indore method of 
(•(uiiposting organic matter it was not possible to utilise safely 
tlit‘ great (|iiantities of iiiaize wastes availal)le each year, 
owing to the danger of spreading diseases and ])ests by con- 
verting them into kraal manure. This tremendous waste of 
most valuabh* hiimus-forming material ma\ now be safely 
utilised in the making of compost, and at the same time much 
of tlie huge loss of nitrogen from the cattle kraals of the 
Colony pn'vented. 

Destruction of Flies AvS is v/ell known tlies arc one of the 

most important agents in carrying bacteria, and to the dairy 
farmer in ])articiilar they form a constant source of infection 
of his milk and cr(‘ani, and in (‘onsequence are a constant and 
serious thieat to the quality of these products. 

Few dairy farniers require reminding of this fact, but 
they may not all realise that this source of loss can be largely 
avoided by eliminating the insanitary kraal and manure heap 
in favour of the compost heap. 

Cattle kraals and manure hea])s are the chief breeding 
places for flies, but these pests cannot breed in properly 
managed compost heaps owing to the high temperatures of 
the interior. It is necessary, however, to turn the heaps 
sufficiently and frequently to ensure that any eggs and larvae 
present in the cooler surface of the heaps are killed by placing 
the outer layers of the heap in the centre whilst turning. 
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Flit\s aiv also a source of loss to tke farmer in that they 
seriously interfere yitli the peace and comfort of farm 
animals, and an animal which is not comfortable can never 
yield the maximum proiii to the owner. It is also necessary 
here to point out once again that flies are one of the chief 
carriers of human diseases, though it is hoped that no one 
is now unaware ol this very serious aspect of the fly nuisance. 

API>E]\J)JX. 

LAPOVP-SAVING IMPLEMENTS EOR (H)MPC)ST1NG. 

A {l(\s(*ription of t\\o Upes of ha}’ sweep, and a hay drag, 
whi(*h will sim])lify and chea])en the collection of raw 
materials for composting, paiticularly w lien the sunnhemp 
ci'op is composted, are given below. 

The Hosier Hay Sweep. -This implement v as invented by 
Mr. A. J. Hosier, the ])ioneer of the open air milking system, 
and is being incrc'asingl} used by farmers in (treat Pritain, 
whei‘e it has Ix^en most suc(*essful. 

'The nriter iniroduced this inijihmienl to the noti(*e of 
Mr. A. S. liaurie, of Concession, who immediately apjire- 
ciated its jiossibilities, imported one, and with liis usual 
[)ublic spiiit ariangiul a deunonstration of its working on his 
farm Sonnu’set. rntoif unatelv \eiy Iimv farmers took advan- 
tage of this oppoit unity to stn* it in action, but it ideail} 
proviul its suitability to IHiodesian (Conditions. 

On an earliei occasion Mr. Laurie kindly ga\(‘ a (hunon- 
strut ion to the writer oi its ability to swcacj) u[) a (‘roj) oi sunn- 
hemp hay, which was l\ing in windrows, and the accom[)any- 
ing- photographs show it in action on this occasion. The sweep 
was attached to an old Foi’d lialt-ton lorry and ii moved over 
the uncMui giound and along the sides of (‘ontour ridges 
wilhoul (lilliculty and swept the sunnhemp into large loading 
dum])s at a remaTkable speed. 

Tlu‘ writer was greatly im])]'essed with the wmrk done by 
this im|)l(‘ment, and he can strongly recommend it for use on 
ordinaiy farm fields in this (kdony in sweejiing grass and 
iSiinhemp for (‘omposfing or, of (‘ourse, for liay. 
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Witt regard to its capacity Mr. Laurie writes as follows : 
‘‘As regards work done: In three and a half days of easy 
going the sweep easily cleaned up 60 acres of land. Ten boys 
were building stacks and simply could not keep pace with it, 
and so it had to stand still much of the time.’’ 

“I am very pleased with the work done by the sweep 
(much of it on rough going) ; it saved endless time and labour, 
and my anxieties regarding sufficient winter fodder for live- 
stock in future are a thing of the past, and 1 should think for 
making compost it will prove fust the very thing for collecting 
the material where and when required. No more ploughing 
under of sunnhemp in future, I am thinking.'^ 

The sweep is made in the following sizes and prices in 
England. The manufacturers are Messrs. Hosier Inventions, 
Ltd., Wexcombe, Marlborough, Wilts. 

7 tines (6 feet wide) for light cars price £5 15 0 

*9 tines (8 feet wide) for 16 h.p. cars price £6 10 0 

11 tines (10 feet wide) for cars over 16 h.p., price £7 10 0 

The handling and forwarding charges from Beira to 
Concession amounted to £1 3s. Od. Spare tines cost Ss. 6d. 
each, 

Mr. Laurie’s sweep is a 9 tine model, but he thinks that 
possibly a 7 tine model might be more economical under local 
conditions, since it would probably allow the car to be driven 
on a higher gear. 

Not only should this sweep go far to solve the problem 
of economically collecting the sunnhemp crop for composting, 
but it should enable farmers to make better quality veld hay 
owing to earlier cutting being made possible when the grass 
has a higher feeding value, owing to the fact that advantage 
can be taken of short dry spells during the months of January 
and February. 

A Home-made Ox-drawn Hay Sweep This type of hay 

sweep was illustrated in the Farmers^ Weekly of I7th 
February, 1937, and the instructions for making it were given 
by Mr. C. J. Littleton and are quoted below. This gentleman 
states that it is commonly used in Scotland and Northern 
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England, where it is called a “Tumbling Paddy. “ Mr. A. 
Stidolph, farming near Salisbury, has had one of these sweeps 
made locally, and has found it of the greatest assistance in his 
hay making this year. 

With two oxen and four natives it collected 36 acres of 
a good crop of veld hay into cocks in two and a half days. 

Since this sweep can be made on any farm it may appeal 
to many farmers, and Mr. Littleton's instructions for making 
it are as follows. (See illustration.) 

“It is made of a stout plank 10 feet or 12 feet long and 
9 inches wide in the centre, tapering to 4 inches at each end, 
with 6 wooden teeth; the two centre ones 4 ft. 6 ins. and the 
outside ones 3 feet long. These are pointed and shaped as 
shown, so as to keep them from running into the ground. 
There are two handles of a half moon shape with a light chain 
from each handle to the end of the plank to steady the load 
when full. 

The draught is from the ends where the light chains are 
attached, swivel fashion, and brought to a point where the 
trek chain is hooked on. The chains must be fairly long to 
allow for the hay banking up on the sweep, and to allow the 
latter to turn head over heels when emptying the load. 

The teeth are fastened to the plank, as indicated, by 
means of U-bolts. The two centre teeth are provided with 
short runners underneath to take the wear, such a sweep will 
hold approximately half a ton of hay. 

To empty the load the team is stopped and backed and 
the sweep is pulled back about three feet, the handles ^re then 
lifted up to stick the teeth in the ground, and the oxen are 
driven on, and the sweep turns over dropping its load." 

A well made sweep of this type is sold in Salisbury at 
M Os. Od. 

A Hay Brag. — A. simple, inexpensive, but efficient hay 
drag as illustrated and described in the following notes was 
found extremely useful at the Gwebi Government Farm when 
the veld hay was stacked in the same field where it was cut. 
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The hay was cocked in the field, and three or four of 
these cocks were then collected by the hy drag and drawn to 
the stack-side, where a derrick fitted with scissor pincers 
lifted the hay up on to the stack. This method of handling 
the hay saved a great deal of the labour and time normally 
employed in loading the hay on to wagons and pitching it 
from the wagons to the stack, and it will serve the same 
purposes in composting sunnhemp. 

The drag consists of two wooden poles 6 to 8 inches in 
diameter, hinged at the rear by | inch bolts to two parallel 
iron bars 3 feet by | inch thick, and about 2 inches wide. 
The iron bars are bolted one above the ends of the poles and 
one below, the bolts passing through the iron bars and the 
poles. In four holes, evenly spaced along each of the poles, 
fencing standards of angle iron are fixed by wooden wedges. 
The implement is completed by three strands of barbed wire 
running through the holes in the fencing standards. The 
topmost wire of the three is carried down to the front end of 
each pole, and so serves as a stay wire to take the strain when 
a load is being moved. At the draught end of each pole an 
iron loop is bolted, to which the trek chains are fastened. A 
span of four oxen it hitched on to each beam; a leader is 
required for each span and one driver for the two, and an 
extra boy behind the drag. The latter is required to assist 
in guiding the drag on to the hay cocks; clearing it of hay 
at the stack-side ; and in steadying the drag when reversing. 

When picking up a load, the two teams of oxen are 
driven up to a hay cock and pass on either side of it, so that 
the latter is enclosed by the arms of the drag. When a full 
load has been collected it is drawn up to the stack-side and 
the two teams then reverse outward to either side; the drag 
turns inside out and the hay is released. At this point the 
extra boy is required to remove the hay which clings to the 
sides of the drag and to steady the drag as it reverses. The 
drag then goes off for another load. 

A number of these drags are doing useful work throughout 
the Colony. 
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USEFUL FIGURES. 

(1) One cubic yard contains 27 cubic feet. 

(2) Two cubic yards of luoist ripe compost w^eigb approxi- 
mately one ton. Each two yards length of a heap of ripe, 
moist compost of the standard dimensions, 9 feet wide by 
3 feet high, will therefore contain approximately 3 tons of 
compost. 

(3) One sack has a capacity of approximately 4| cubic 

feet. 

(4) Approximately 5| sacks of ripe moist compost \yeigh 
half a ton. 

(5) One cubic foot contains approximately 6^ gallons. 
Therefore 1-J petrol tins contain rather less than one cubic foot. 

(6) One acre inch of rain is equivalent to 101.1 long tons 
of water or 22,650 gallons (approx.). 
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DOSAGES. 

On tlie question of dosages no hard and fast figures can 
be given, because of the different kinds of enclosed spaces that 
may be used, tiie variation in leakage therefrom, the purity 
of the cheinit'.als, the nature and condition of the materials 
to be fumigated and of the enclosing walls, and other factors. 
However, a general guide may be given and dosages may be 
adjusted accjording to circumstances. In suggesting dosages 
it is assumed that an intelligent and conscientious attempt 
will be made to render the enclosed space reasonably gas tight. 

The dosages in this article are stated in terms of the 
number of ounces of sodium cyanide which, with the requisite 
amounts of sulphuric acid and water, will give the necessary 
concentration of hydrocyanic acid gas when the gas is confined 
in a space of 1,000 cubic feet. 

CONCENTRATION-TIME GFIDE — POT METHOD. 

The concentration of gas during fumigation is not the 
only factor to be considered in an effort to obtain an effective 
kill. Another important factor is the time during which 
insects are exposed to the gas. The most effective fumigation 
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for killing insects is that in which the highest concentration 
of gas is used for the longest period. As some pests can be 
killed at lower concentrations, Table I. has been compiled 
as a guide to suggest both the amount of sodium cyanide 
required to produce the necessary concentration, and the time. 


Table I. 

C one e'tiiration -Time Guide for HCN Fumigation. 


Pest 

Ounces of Sodium 
Cyanide per 1,000 
cu ft to pi oduce 

Hours 

In greenhouse 

required concen- 
tration, 

1 to ^ 

Exposure 

\ 

Adult mosquitoes 

1 

i 

Fleas 


1 

2 

Plants in foliage (in chamber) 

3 

f to 1 

Dormant plants (in chamber) 

5 

f to 1 

Rats and mice 

f) to 7 

2 

Cockroaches and eggs 

15 

6 

Lice and eggs 

23 

6 to 12 

Bedbugs and eggs 

12 to 16 

4 to 8 

Pests infesting mill and ware- 
house buildings 

15 to 30 

48 to 72 

Clothes moth larvae 

20 to 40 

48 to 120 

Book and furniture pests 

20 to 40 

48 to 120 

Dried fruit pests 

40 

24 

Stored product pests in general 
except tobacco 

20 to 40 

24 to 120 

Stored Tobacco Insects : 

(a) infesting warehouses 

20 to 40 

1 

48 to 72 

{h) infesting factory or 
empty warehouses ... 

15 to 30 

24 to 72 

(c) infesting bales (in 
chamber) 

96 to 100 

48 to 96 


An excess of gas or of time usually does not harm and 
may improve the effectiveness of fumigation, but must be 
avoided where living plants are being fumigated. When 
living plants are involved, the concentration given in Table 
I. slint^d not be increased, and, in general, an exposure of 45 
mintifess in a fumigation chamber is advisable. 
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For killing vermin but not tbeir eggs, about half tbe 
suggested amounts of gas and of time will usually be found 
sufficient. 

Because both tbe construction of warehouses and the 
products they contain vary so greatly, the dosages suggested 
for warehouses are rather elastic. Exposed insects in empty 
warehouses can be killed by a dosage of 10 oz, of sodium 
cyanide if the gas is evenly diffused throughout the building. 
But such even distribution seldom occurs and insects are often 
not exposed but hidden in crevices ; the dosage therefore needs 
to be heavier. Stored products in a warehouse will absorb 
some of the gas and an increased dosage should be given to 
allow for this. Considering the variety of conditions possible 
the recommendation of one exact dose would be misleading, 
and either wasteful or insufficient. Ordinary warehouse 
fumigation seldom aims at a 100% kill, but the dosages 
recommended above should give good control. When stored 
products are present, insects in these products will not be 
killed. 

In the fumigation of tobacco in Southern Rhodesia a 
100% kill is aimed at. The tobacco dosages given are there- 
fore high. The figure 100 ounces of sodium cyanide for baled 
tobacco under Rhodesian conditions has been advised by the 
writer since 1932. Elsewhere, other writers have suggested 
lower dosages, but have presumably had only reasonable 
control in view. On the other hand, dosages equivalent to 
about 130 to 150 ounces of sodium cyanide per 1,000 cubic 
feet for 15 hours have been used in vacuum fumigation of 
tobacco in the United States of America. There are some 
who despair of obtaining a 100% kill in baled tobacco, no 
matter what concentration is used. 

Dosages for citrus trees can be found in the appropriate 
literature. For animal burrows and similar spaces the trade 
literature on the substance to be used (usually calcium 
cvanide) should be consulted, but only a very general guide 
IS usually given because the size of the enclosed space must 
be guessed. 

EQUIVALENTS FOB OTHBF THAN POT METHOD. 

If one of the methods of producing HCN other than the 
pot method is adopted, the amount of material to use can be 
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calculated from the equivalents in Table II. The Table, 
though not necessarily highly accurate, is a sufficient guide 
for practical purposes. (The equivalents are based on the 
amount of HCN actually available for fumigation that is 
produced per ounce of sodium cyanide, namely, 12 grammes.) 


Taui^e II. 

Equivalent Q it an tit tea of IICN ■‘'producing Media. 



i 

1 

Calcium 

Calcium 

Sodium 

I Liquid 


Cyanide 

Cyanide 

Cyanide. 

I HCN 

“Zyklon ” 

“Cyanogas 

eg , 

' “Calcid ” 

1 oz. 

j 

18 c(. 

1 “oz.”* 

12- oz. 

li 20-gm 
biiquettes. 

9.5 oz. 

1 171 cc. 

1 “4 oz.” tin 

1 

10 oz. 

11^ 20-gm. 
briquettes.. 

95 oz. 

^ 1710 cc. 

l‘‘4Uoz.”tm 

160 oz. 

114 20-gm. 
briquettes. 


*When dealing with “Zyklon” the matenal should not be weighed out 
An “ounce” lefors to the w tight of UCN to be produced by materials 
weighing about two and a half ounces For instance, a “four ounce” 
tin will produce four ounces of HCN, although its gross weight is about 
twelve ounces It cannot conveniently be subdivided with accuracy 
unless specially calibrated appaiatus is used 

VENTILATION. 

After fumigation the chamber, loom, house, oi warehouse 
must be thoioughly ventilated before re-occupation. For the 
ventilation of large structures it may be necessary to eftect an 
entrance in order to open the window^s, and in this case 
experienced fumigatois equipped with gas masks should be 
employed. 

Smaller structures, in which windows and doors have been 
closed in such a way that they can be opened from the outside, 
can be ventilated without the use of gas masks, but due care 
should be exercised not to breathe the escaping gas, nor to 
subject others to its dangers. 

On a still, humid day several hours of ventilation will 
probably be necessary, but on a windy day sometimes as little 
as half an hour may be enough, provided the ventilation 
facilities are unusually good and the doors and windows are*^ 
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left open after re-occupation. Bedding, upholstered furniture 
and bags or bales of products retain a certain amount of 
absorbed HCN and give it off slowly after fumigation. There- 
fore if the windows and doors are closed an increasing amount 
of ga& collects in the enclosed atmosphere. Hence buildings 
should be left open for several hours after fumigation. 
Mattresses and blankets should be well shaken and aired in 
the open if they are to be used within a few hours of fumiga- 
tion, Young children and invalids should not be permitted 
to sleep in a room that has been fumigated the same day,, 
but it is safe enough for healthy adults, provided the windows 
and, if possible, the doors are left open, and the smell of the* 
gas has almost disappeared. 

A more scientific method of deciding whether a room can 
be occupied is the use of the benzidine copper acetate test. 
The test is described in the ^^Zyklon’^ booklet already referred 
to, and is applied after doors and vdndov^s have been re-closed 
for about twenty minutes. The following is quoted almost 
word for word from the booklet: — 

(1) 2.86 gms. copper acetate per litre of water. 

(2) 475 c.c. saturated benzidine acetate solution with 
525 c.c. of water. 

(3) Mix equal parts of (1) and (2) just before using. 

Slips of white filter paper are dipped into this re-agent 
and taken into the space to be tested, in closed test tubes. 
Upon exposure the paper will show from a faint blue to an 
intense blue, the depth of colour depending on the quantity 
of gas present. 

If mixtures (1) and (2) are each diluted with equal partff 
of water before mixing, a slip of dipped filter paper will 
change to a faint blue colour in 10 seconds in a concentration 
of approximately one part of HCN in 13,000 parts of air. 

The dipped test papers are so very sensitive to the gas 
that even a faint trace of HCN will very slightly discolour 
the paper after prolonged exposure. If, however, no colour 
change takes place in ten seconds, the room may be considered 
safe for re-occupation, provided windows remain open all 
night. 

Complete testing sets, ready for use, can be made up and 
despatched to customers at short notice. Ready-made sets are 
not stocked, because it is better that the ingredients should 
♦ be freshly prepared. 
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DISPOSAL OP IlESIDIJE. 

The residue left after a fumigation by the pot method 
has been carried out should be handled with care. The 
chemical action may not be complete owing to the use of 
lumps of sodium cyanide that are too large for the depth of 
the liquid, or to the use of insufficient water. Or the shape 
or quality of the paper bags may be responsible for the same 
results. Whatever the cause, it sometimes happens that when 
a vessel is disturbed after fumigation, reaction recommences 
and hydrogen cyanide gas is evolved. After ventilation, 
therefore, each vessel should be examined to discover whether 
the reaction is complete. As the room should normally be 
vacated for safety as soon as the reaction recommences in 
any one vessel, if more than one vessel has been in use gas 
masks should be worn, otherwise it may be necessary to visit 
and re-ventilate the room several times before all vessels have 
been checked up. After it has been ascertained that a complete 
reaction has occurred in all the vessels, the contents can be 
emptied into a hole in the ground and covered with soil. The 
ground will not be permanently poisoned. 

The residue, if any, usually lime or Kieselguhr, after 
fumigating methods other than the pot method have been 
vised can be swept up and buried, spread over a temporarily 
vacant garden bed and dug in, or mixed with the compost 
heap. 

GAS MASKS. 

Gas masks should be used whenever it is necessary to 
enter an atmosphere that is charged with HCN. Moreover, 
ihey should be on hand in case an unforeseen entrance becomes 
necessary. The best type is that which fits over the whole 
face and has a gas absorbing cannister attached. Unless the 
previous history of the cannister is known and approved, a 
new one should be used. A perfect fit, and fresh and correct 
absorbents should always be insisted upon. 

The protection aft'orded by gas masks is against the 
breathing of HCN” gas. Poisoning by absorption through the 
skin may also occur, and the danger is greater when do^bages 
are heavier. But it should be borne in mind that gas masks 
do not afford perfect protection even again breathing the gas. 
If the best type of mask is obtained and the makers’ directions 



FTJMIGATION WITH HYDEOCTANIC ACID GAS. 


323 


are followed intelligently and in detail at all times, it makes 
fumigation reasonably safe. Nevertheless, the possession of 
gas masks must not be allowed to lead to carelessness. They 
may be likened to a combination of chemical and mechanical 
safety valves, and sometimes safety valves do not function 
properly. 


FIRST AID METHODS. 

The action of cyanide on humans is so rapid that first aid 
may be found to be the last aid a patient will ever need. 
Every precaution should therefore be taken to prevent the 
occurrence of accidents, and to know at once what to do if 
one does occur. The terrible feeling of helplessness and 
incompetency one feels when a colleague is laid out on the 
ground can to some extent be avoided by a knowledge of the 
correct procedure under the circumstances. 

Accidents fall into two main types, namely, accidents 
due to ingestion, or swallowing cyanide, and accidents due 
to inhaling the gas or absorbing some form of cyanide through 
the skin. Advice given by different writers is not always the 
same, and that which follows has been kindly selected by the 
Medical Director and the staff of the Public Health Depart- 
ment from the publications mentioned. 

\('(TDENrS DUE TO INGESTED CYANIDE. 

The following is quoted from ‘^The ‘ Zyklon ’ Process of 
Fumigation’^ issued by the South African Fumigation Com- 
pany (Pty.) Ltd., and is designed for cases in which cyanide 
in solid or liquid form, or in solution, has been swallowed : — 

(1) Give at once a freshly prepared mixture consisting 
of 30 c.c. of a 23% solution of ferrous sulphate and 30 c.c. of 
a 5% solution of potassium hydrate, to which should be added 
two grammes of powdered light oxide of magnesia. 

(2) After the above mixture, give a large draught of hot 
water and endeavour to get the patient to vomit by an emetic 
or by tickling the back of the throat. 

The above chemicals should be purchased in the required 
quantities so that they can be mixed immediately without 
recourse to measuring. They should be kept apart, but in 
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one container on which the instructions are clearly written 
in ink. Possibilities of delay should be eliminated. 

ACCIDENTS DUE TO INHALATION OR ABSORPTION OF CYANIDE. 

The following is reprinted from “Liquid HCN for Citrus 
Fumigation’’ issued by the Agricultural Advisory Depart- 
ment of Messrs. African Explosives and Industries, Ltd., and 
is designed for cases in which the gas has been inhaled or 
the liquid or soluble form has been absorbed through the skin. 
Absorption through the skin may occur through exposure to 
heavy concentration of the gas, or through handling the 
liquid or solid form of cyanide or substances impregnated 
with HCN, e,g., ^‘Zyklon.‘” 

Hydrocyanic acid is extremely poisonous to humans in 
that it paralyses the respiratory system, and brings about 
internal suffocation. The toxic effect of HCN depends on its 
concentration ; a high concentration may be fatal rapidly, 
but a lower concentration only after a longer time. HCN 
absorbed, less than the lethal dose, is eliminated from the 
system so that very low concentration can be tolerated indefi- 
nitely; chronic HCN poisoning is not observed. 

On account of the lightness of HCN and rapidity with 
which it disperses, high concentrations are seldom encoun- 
tered in open air citrus tree fumigation. When fumigating 
closed spaces such as houses, ships, etc., one cannot be too 
careful. Moreover, accidents may happen even in citrus 
fumigation in the open, and it is just as well to be prepared. 
Poisoning from liquid HCN may be due to : — 

(1) Inhalation of the gas produced by evaporation of the 
liquid. 

(2) Absorption of HCN through the skin either as a result 
of splashing by the liquid or prolonged exposure to 
the strong gas. 

A man entering an atmosphere containing a weak concen- 
tration of HCN will be warned of the onset of HCN poisoning 
by the symptoms described below, and at the first sign of 
any of these symptoms he must leave the dangerous atmos- 
phere. The action of HCN in high concentration may, how- 
ever, be so sudden that a man entering such an atmoipihere 
will collapse before he has time to act on any warning be 
receives. The early warning symptoms of poisoning are: — 

(a) Sensation of irritation in the iiiroaL 

(b) Increasing difficulty in breathing. 
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(c) Watering of the eyes. 

With a larger dose the above-mentioned symptoms may be 
followed rapidly by: — 

(d) General weakness and heaviness in arms and legs. 

(e) Headache, dizziness, nausea, vomiting. 

(f) Pallor and signs of increasing shock. 

(g) Unconsciousness. 

(h) Cessation of breathing. 

First Aid Instructions (for Inhalation or Absorption). 

The following treatment must be a])pliecl with the 
greatest yro m ptitude : — 

(i) Remove patient to a pure atmosphere. 

(ii) Place him in a recumbent position with the head to 

windward. Do not in any circumstances walk him 
about. 

(iii) If breathing shows signs of failing or has ceased, apply 

artificial respiration (Schafer^s method) and continue 
without interruption. 

(iv) Amyl nitrite should be administered by inhalation 

immediately after poisoning for 3 to 5 minutes — 15 to 
30 seconds at a time. At the same time a subcuta- 
neous or intra-muscular injection of lobeline hydro- 
chloride should be given. 

(v) Cut away any clothing splashed with HCN. 

(vi) If possible, summon a doctor immediately the alarm 
is given. 

First aid outfits for fumigators containing 2 capsules of 
amyl nitrite and 1 hypodermic capsule of lobeline hydro- 
chloride can be obtained from Messrs. B. Owen Jones, Ltd., 
P.O. Box 2933, Johannesburg, at 5s. fid. each. Both drugs will 
keep indefinitely if unopened. In addition, a bottle of ammonia 
is frequently very useful, for with cases of slight dizziness the 
patient can inhale these fumes. 

The amyl nitrite capsules consist of a small glass capsule 
wrapped round with cotton wool. The capsule is simply 
snapped in the fingers, when the amyl nitrite is absorbed in 
the cotton wool. The broken capsule is held close to the 
nose, and vapours are given off which are inhaled. Amyl 
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nitrite has the effect of dilating the blood vessels. Amyl 
nitrite should not be administered for longer than 15 to 30 
seconds at a time, since continuous inhalation of the drug is 
dangerous. 

The hypodermic capsule of lobeline hydrochloride consists 
of a pliable container for holding the drug. Attached to this 
container is a hypodermic needle covered with a glass pro- 
tector. A small stylet which passes down the needle and 
prevents leakage is sealed to the top of the glass protector. 
To administer this drug one simply tears off the metal strip 
at the base of the protector and removes it, which at the same 
time draws the stylet from the needle. The capsule is then 
held at the stiff part, the skin on the forearm pinched up and 
the needle inserted. The pliable container is then squeezed 
to inject the dose. The injection can also be given intra> 
muscularly in a fleshy part of the body. Lobeline hydro- 
chloride is a powerful heart stimulant. 

These drugs are used regularly on the gold mines, and 
anyone — including intelligent natives — can be taught to use 
them. 

Schafer's Method of Artificial Resfiration. 

Lay the patient on his belly with his face to one side so 
that his nose and mouth are free for breathing. See that the 
tongue or false teeth have not fallen back. Place one arm 
straight out beyond the head and the other under the fore- 
head, as shown in the figures (Fig. 2). Kneel, straddling the 
patient’s thighs and facing his head, rest the palms of the 
hands on his loins with the thumbs nearly touching each other 
and fingers spread over the lowest ribs, as in position 1. 
With arms held straight, swing slowly forward so that the 
weight of your body is gradually, not violently^ brought to 
bear upon the patient, as in position 2. Thep, leaving the 
hands in place, swing backwards slowly so as to remove the 
pressure — thus returning to the first position. Repeat 
deliberately 16 to 20 times per minute, swinging forward and 
backward. Continue this process without interruption until 
natural breathing is restored or until the doctor arrives. Keep 
the patient warm by whatever means are available. Do not 
give any liquid by mouth until the patient is fully conscious. 

PEECAIJTIONS. 

A few hints on “safety first*' precautions constitute an 
important feature of any article of this nature. In this 
connection no excuse is offered for repeating precautions that 
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have already been suggested or explained. Some of them may 
seem absurdly obvious, but must not be overlooked. 

1. When buying fumigants ask for any commercial 
pamphlets or booklets that may be available concern- 
ing the particular fumigant, and study these. 

2. Store fumigating materials in any airy, well venti- 
lated, dry, and safe place, preferably under lock and 
key. Remember tins may rust through, and bottles 
may crack with temperature changes or vibration. 
Half-ounce lumps of sodium cyanide resemble con- 
fectionery and smell somewhat like almond paste, 
therefore keep them away from children and natives. 

3. Before commencing a fumigation make sure you 
understand properly exactly what you are going to do. 

4. Make sure that any assistants you have are also 
acquainted wuth the w^hole plan. 

5. Plan against accidents and how’ you will meet them 
should they occur. 

6. When sealing a building plan how* you will ventilate 
it after fumigation, and make the necessarj^ prepara- 
tions. 

7. When handling acid keep handy a pail of water in 
which some washing soda has been dissolved, and use 
it immediately for washing any places, on your person 
or elsew^here, w here acid spills. 

8. Avoid acid splash both while mixing and w’hile 
lowering the cyanide into liquid. 

9. When using the pot method always mix the chemicals 
in the order recommended. 

10. If paper bags are to be used for holding cyanide, fill 
them just before they are needed. The chemical is 
hygroscopic and may become wet, causing the bag to 
break as you are lowering if into the acid. 
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11. Use sacks or hessian to hold paper hags containing 
large ainoimts of cyanide. 

12. At all times avoid breathing HCN gas. 

13. Be careful generally; don't take chances or rely on 
luck. Keep cool mentally and physical!} ; act 
precisely. 

14. Don't spill liquid (vanide on the person, clothes, or 
iurniture. 

15. Check up rubber connections, it any, on liquid 
cyanide apparatus. 

IG. Protect floors by ])laciiig generators in baths oi deep 
trays, or by using pa})er on whuli to scatter dry 
generating chemicals. 

17. If in doubt whether to 'wear a gas mask, "wear one if 
you know it is in good c ondition and if you know ho'W 
to put it on properly. 

18. Make sure the building is empty of humans and 
domestic animals before fumigation. 

19. In small fumigations keep everyone in sight; in larger 
jobs, have your crew work in pairs, each operator 
nevei to leave his colleague until they are both outside. 

20. Avoid long exposure to gas even if you are wearing 
a gas mask, and especially if your skin is damp. 
Poison can be absorbed through the skin. 

21. Wash the hands after using any form of cyanide. 

22. Destroy or mutilate used containers, and wash 
generating \essels after use. 

23. Lock the entrance to a building that is being 
fumigated. 

24. Plate a warning sign at the entrance to a buHding 
that is being fumigated or subsequently ventilated, 
C.9., "Toison (jas — Danger.’’ Prevent the entry of 
natives and domestic animals into such a building. 
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25. If one or more rooms in a house or other building are 
being fumigated the whole building must be regarded 
as dangerous, and must be properly aired — flats and 
semi-detached houses includt^d — unless special pre- 
cautionary arrangements can be made. 

26. Don’t re-oceupy a fumigated room until it has been 
properly aired. Remember, bedding, upholstery, 
curtains, and even porous walls absorb gas during 
fumigation and give it off slowly afterwards. 

27. Familiarise yourself with the first aid methods set out 
in an earlier section, and underline those portions 
which yon think you might need to refer to in a 
hurry. 

28. Read the precautions after fumigation as w^ell as 
before. This will impress on your mind next time 
what }ou may have omitted this time. 

29. XTse your common sense. If it does not help you to 
observe the above precautions, don’t fumigate. If it 
makes you disagree with tliem, w'rite to the Depart- 
ment about it. 


Deeds, not weeds, should be your goal. 
Cleanliness aids insetd control. 
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Rhodesia Weather Bureau. 

FEBRUARY, 1939. 


PreMure. — The mean barometric pressure of the month 
was persistently low and averaged al)out 2 mb. below normal. 
The lowest pressure recorded in Bulawayo in February, since 
1903, was 866.4 mbs. (corrected) in 1913 and at Salisbury 852.6 
mbs. in 1899, when 18.79 in(‘hes of rain fell. 

Temperatures. Mean maximum temperatures were 

generally well below normal and mean minimum temperatures 
were very high, leaving the average at or slightly above 
normal at the majority of stations. 

BainlalL — Mean rainfall over the country was greatly in 
excess of normal, approximately 11.1 inches. This figure was 
exceeded in February, 1899, with 12.13 inches, and in 
February, 1907, with 11.33 inches, but has not been 
approached in recent years. In comparison with normals, the 
rainfall was particularly heavy in the south, where the mean 
approaches three times the average. 

The approximate mean rainfall to the end of February 
is 32.8 inches, about ten inches above the average. This 
figure has been exceeded in the same period on three occasions 
in the last 40 years, 1914-15 with 33.1 inches, 1917-18 with 
38.6 inches and 1924-25 with 36.5 inches. 

The weather generally was overcast and dull and a large 
proportion of the precipitation occurred as rain due to a 
trough extending through the country from Beira to the Falls. 


Station. Inches. Normal. No. of Days. 

Beitbridge ... 5.41 1.52 13 

Bindura 14.75 7.12 21* 

Bulawayo 13.52 3.90 24 

Chipinga 17.14 7.20 22 


EuWdoorn ,,, 9.77 5,61 22 
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Station. 

Fort Victoria 

trwaai Siding 

Gwanda 

Gwelo 

Hartley 

Inyanga 

Marandellas 

Miami 

Mount Dur\Aiii 

31 on lit Nuza 

iltoko 

Nen Year’s Gift 

Xuanetsi 

IM urn tree 

Giie (iiie 

Rusaj)! 

vSalisbiiry 

Shabani 

Sinoia 

Sipolilo 

Stapleford 

Umtali 

Victoria Falls 

Wankie 

Aber(‘orn 

Halo vale 

Broken Hill 

Fort Jameson 

Isoka 

Kalomo 

Kapiri Mposhi 

Kasanui 

Kasempa 

Livingstone 

Lusaka 


Inches. 

Normal. 

No. of I 

8.59 

4.70 

22 

5.35 

3.73 

22 

12.06 

3.44 

25 

12.06 

5.19 

27 

9.21 

6.71 

22 

13.57 

7.52 

24 

9.08 

6.91 

21 

12.64 

6.23 

22 

11.65 

6.74 

17 

16.08 

9.64 

25 

9.21 

5.87 

23 

15.30 

3.85 

21 

11.11 

2.35 

20 

8.19 

4.43 

20 

14.42 

6.23 

24 

7.74 

5.32 

19 

16.81 

6.43 

25 

8.48 

3.69 

24 

12.85 

6.62 

23 

11.56 

6.66 

24 

18.31 

14.16 

26 

14.37 

5.90 

22 

10.17 

5.51 

24 

13.67 

4.70 

24 

8.40 

— 

18 

3.58 

— 

11 

9.32 

— 

23 

4.61 

— 

15 

5.99 

— 

8 

10.81 

— 

20 

11.49 

— 

24 

7.50 

— 

19 

8.12 

— 

15 

11.29 

— 

25 

13.80 

— 

24 
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Station. 

Mankoya 

Mazubaka 

Mkusbi 

Mongu 

Mpika 

Mporokoso 

Mufulira ... 

Mwinilunga 

Namwala 

Ndola 

Petauke 

Senanga 

Sesheke 

Shiwa Fgandu 

Solwezi 


Inches. 

Nonnal. No. of Days. 

8.01 

— 17 

7.71 

— 20 

10.01 

— 21 

9.81 

— 19 

5.13 

— 16 

9.10 

— 16 

10.08 

— 20 

8.41 

~ 20 

5.78 

— 22 

13.24 

— 24 

14.15 

— 21 

6.19 

— 15 

6.43 

— 15 

7.53 

— 18 

7.15 

— 17 
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Rainfall in February, 1939, in Hundredths of an Inch. Telegraphic Reports. 
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Southern Rhodesia Veterinary 
Report. 

FEBRUARY, 1939. 

DISEASES. 

No fresh outbreaks of scheduled diseases. 

TUBERCULIN TEST. 

Four head were tested u])on importation with negative 
results. A herd oi 2bl head a< Shangani was re-tested and 
three animals reacted ; also 30 head of cattle were tested at 
Bulawayo, prior to export, and three head reacted. 

MALLETN TEST. 

Nil. 

IMPORTATIONS. 

From the United Kingdom. — Heifers 3. 

From the Union of South Africa. — Bulls 25, sheep 898. 
From the Bechuanaland Protectorate. — Sheep 29. 

EXPORTATIONS. 

To Union of South Africa. — Oxen 17, cows 14. 

To Northern Rhodesia, — Bulls 23, sheep 50. 

To Portuguese East Africa. — Cattle 94. 

EXPORTATIONS.— MISCELLANEOUS. 

To the United Kingdom. — Chilled beef quarters, 4,460; 
frozen beef quarters, 183; tongues, 96 lbs.; livers, 395; hearts, 
73 lbs. ; tails, 77 lbs. ; skirts, 108 lbs. 

To Northern Rhodesia. — Nil. 

To the Belgian Congo. — Beef carcases, 132 ; mutton 
carcases, 4; offal, 291 lbs. 

To the Union of South Africa. — Corned beef, 79,320 lbs.» 
To the Bechuanaland Protectorate. — 2,232 lbs, 

S. A. Mthill, 

Chief Veterinary Surgeon. 
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SOUTHERN RHODESIA 

Locust Invasion, 1932-39. 


Monthly Report No. 75. February, 1939. 


All reports refer to the Red Locust (Nomadacris septem- 
fasciata, Serv.). 

Winged swarms have been reported in the following 
districts, namely : Lomagundi, Darwin, Mazoe, Mtoko, 
Umtali, Bikita, Ndanga, Belingwe, and G wan da. Practically 
all these swarms were stated to be egg-laying. 

Hoppers have hatched out in the districts of Lomagundi, 
Darwin, Mrewa, Mtoko, Inyanga, Umtali, Melsetter, Bikita, 
Charier, Victoria, Ndanga, Chibi and Belingwe. 

One instance of parasitisation of adult locusts with 
Dipterous maggots was recorded, and in another instance 
Stomatorhina maggots were observed attacking the eggs. 

H atchings in various localities occurred about the 
middle of the month, that is about ten days to a fortnight 
earlier than in 1938. The hatchings are fully as heavy as 
occuried last year, Init there is nothing in the nature of a 
general outbreak. 

The hoppers are being destroyed in all accessible 
localities. 

Rupert W. Jack, 

Chief Entomologist. 
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Department of Agriculture, Salisbury. 

VoL, XXXVI.] May, 1939. [No. 6. 

Editorial. 


Contributions and correspondence regarding subjects 
affecting the farviing industry of Southern Rhodesia are 
invited. All communications should he addressed to: — The 
Editor, Department of Agriculture, Salisbury. Correspon- 
dence regarding advertisements should be addressed: — The 
Art Printing Works, Ltd., Box 431, Salisbury. 


Continue April Cleanliness in May. — The hints on agricul- 
tural cleanliness to be observed in May were given in these 
columns in our April number, and should be again referred 
to. Briefly, they cover early uprooting, constant cleaning of 
sheds, attention to disused seed-beds, low cutting of maize 
stalks, frequent collection of fallen or infested fruit, and 
destruction of crucifers that have passed their prime. Early 
ploughing, apart from other advantages, is desirable for the 
sake of cleanliness. 

If clothes moths played havoc in your wardrobe this 
season it is because you did not start preventive measures 
early enough, or you omitted to dispose of those discarded 
and useless woollens, furs, etc., stored in cupboards and old 
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trunks. Possibly you omitted both precautions. Prompt 
action and suitable and early disposal of refuse are important 
in controlling clothes moths. They are also of fimdamental 
importance in hygienic farming: — '^Cleanliness Aids Insect 
Control.’’ 


Varietal Adaptability. — Such problems as varietal adapt- 
ability, varietal adaptation, and varietal acclimatisation have 
been given considerable attention by workers in the field of 
experimental and scientific agriculture. These terms are 
frequently used without any regard for the fundamental 
reasons which condition the response of a variety or strain 
under a given set of environmental factors. The reader or 
listener is frequently left with the impression that a plant is 
something of a mobile or plastic entity that is expected to 
undergo a process of self -adjustment over a period of years. 
Once this process of adjustment is completed a hypothetical 
favourable response is observed and the variety is supposed to 
be well and properly acclimatised. Through some freak of 
nature it has become adapted to local conditions. 

At the outset, it must be realised that development is a 
function of heredity and environment. Although the heredi- 
tary reaction may vary, the hereditary constituents are stable. 
All characters have a hereditary or genetic basis and this basis 
in the form of factors, or genes, is consistent for any parti- 
cular character. Environmental factors may alter the 
expression of genetic factors and some of these genetic factors 
may be more susceptible to influence than others. The heredi- 
tary constituents, or factors, are frequently referred to as the 
gene complex. Characters, on the other hand, are end 
products of the whole hereditary reaction system, reacting 
with its environment. Characters are not carried in the 
chromosomes. Only the hereditary factors or genes are carried 
in the chromosomes. There is no such thing as a unit 
character. 

Conceptions such as those stated in the first paragraph are 
not only dangerous but they are, in addition, highly mislead-'' 
ing. By those who entertain these views a great deal of time 
and money may be conscientiously wasted in a vain attempt 
4o Induce varietal improvement through mere acclimatisation 
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or adaptation. In the process frequently referred to as 
acclimatisation there is no accompanying change in the 
genetic constitution of the plant, unless it be induced through 
temperature effects of either extreme heat or cold. No change, 
however, has yet been induced in any chromosome mechanism 
which has any adaptive relation to the circumstances inducing 
it. Instead, hereditary properties always arise in advance of 
the uses to which they are put. 

It is, however, true that plant selection is a powerful 
means of improving plants with respect to particular charac- 
ters, providing the variety is not a pure line. If the variety 
is a pure line, that is, the progeny of a single self-fertilised 
individual of homogeneous factorial composition, improve- 
ment as a result of continued selection is impossible. Con- 
tinued selection within a pure line can maintain only the 
purity of the variety and no more. If the variety, when 
introduced, is not a genetically pure one, then continued 
selection under local conditions may result in the establish- 
ment of a strain more desirable than the original mixture. In 
such a phenomenon is probably found the real explanation for 
the common conception erroneously termed ‘^acclimatisation.’^ 

The extent to which varietal improvement may be con- 
ducted as a result of individual selections from mixed popula- 
tions is definitely limited. At its best it is only possible to 
establish or eliminate certain factors or sets of factors which 
previously existed in the original material. If the number 
of factors involved are few, the process should require but 
relatively few generations of selfing, whereas many genera- 
tions are frequently essential if the number is large. Through 
the instrument of selection, figuratively speaking, it is 
possible to shift the expression of certain characters in either 
one direction or another. In any case, it is possible to 
capitalise only on the factors already contained in the material 
under investigation. It may as well be realised now that no 
amount of selection, should it be carried on for fifty genera- 
tions, is capable of building up certain characters if the 
factors necessary for the expression of such are not a part of 
the genetic constitution of the original selection . — The 
TAghtef. 
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Veld Management. — In this issue there appears an article 
on Veld Management written by Mr. H. C. Arnold, Manager 
of the Salisbury Experiment Station. The following notes, 
written by Mr. G. A. Gill, Botanist of the Grootfontein 
College of Agriculture for the Union of South Africa Depart- 
ment of Agriculture Press Service^ form such an admirable 
introduction to Mr. Arnold^s paper that they are reproduced 
for general information. 

‘'The public conscience has been awakened in regard to 
the urgent need for adequate methods of veld preservation. 
Every farmer who has given any thought to the matter, and 
there is surely not one who has not, agrees in principle that 
steps need to be taken to prevent the steady deterioration of 
our natural pastures which appears to be going on everywhere. 
There are still too many farmers who have not taken any steps 
to carry their conviction into efIEect. What are the reasons 
for this lack of co-ordination between thinking and doing? 
Is it merely slackness or are there some special snags about 
the business that make it impossible for the average man to 
do something tangible? 

One of the chief bogeys is undoubtedly a deep-rooted 
suspicion that veld improvement is closely linked with 
cheque-book farming. In other words, it is not a proposition 
that yields financial dividends, and although a dividend in 
the shape of the gratitude of posterity would not be unwel- 
come, yet it cannot be used to settle up the everlasting 
monthly bills so worrying to the present generation. For- 
tunately for the advocates of improved methods of veld 
management, practical farmers in every district of South 
Africa are helping to break down this paralysing idea. 

There is no doubt that veld improvement can be made to 
pay for itself if carried out on sensible practical lines. 
Admittedly, one still comes across enthusiasts whose ideas of 
ideal methods of veld improvement lie in the direction of total 
protection from all grazing for a large number of years. Such 
ideas are usually based on theoretical considerations which 
have proved fallacious in practice. One of the most important 
considerations in sound veld management is the maximum 
utilisation of the forage potentialities of a pasture during the 
peiiiod of its improvement. 
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Another excuse offered for not taking active steps towards 
pasture management is that no experimental work has been 
done under local conditions and that it is too risky and expen- 
sive for a private individual to carry out such work. The 
answer to this is that although valuable information can 
always be gained by special research work on local problems, 
there are certain well-established principles which are of 
application everywhere. It is a commonsense rule to rest a 
camp sometimes and to let it seed; to make the best sub- 
divisions of the grazing that are possible in accordance with 
the available drinking places. Many improvements can be 
effected without waiting for a lead from detailed experimental 
work, which, quite rightly, cannot be attempted by an 
ordinary farmer. In many cases these initial improvements 
mean only a change in the farming organisation and do not 
call for capital expenditure. 

The year is still young enough for just one other good 
resolution to be made. What better resolution can there be 
than a determination to make some attempt, however small, 
in the way of veld improvement during the year? 


Branding Cattle. — The attention of cattle owners and 
others is drawn to the provisions of Government Notice No. 
352 of the 2l8t May, 1937, which was published in terms of 
‘‘ The Brands Ordinance, 1900,’’ and which indicated the 
particular parts of an animal on which brands shall be 
imprinted, which are shown as under : — 

(b) In the case of cattle, the first l>rand shall be 
imprinted on the near cheek or near side of the 
neck. The second brand on the off ( heek or off* side 
of the neck. The third brand on the near shoulder 
and below the point of the shoulder. The fourth 
brand on the off shoulder and below the point of 
the shoulder. The fifth brand on the near hind 
thigh below the stifle joint. The sixth brand o^ 
the off hind thigh below the stifle joint. In the 
case of subsequent brands they shall be imprinted 
on the parts of the beast in the order above imme- 
diately above the previous imprint.” 



344 


THE EHOHESIA AGBICULTXJRAL .TOURNAL. 


Tlie co-operation of all farmers, ranchers, cattle buyers 
and traders is earnestly sought with a view to complying with 
the branding regulations as set out above in the confident 
belief that the value of the hides and skins exported will thus 
be improved. Brands on the rump may easily decrease the 
value of hides by 25 per cent, or more, and the careless 
branding of cattle on the best parts of the hides still costs 
producers in this Colony a large sum of money annually. 


Danger in Second-hand Fruit Boxes. — It has come to the 
notice of the Department that certain fruit growers in 
Southern Rhodesia have adopted the practice of packing 
deciduous fruit in second-hand boxes or trays for marketing. 
Most of the second-hand containers of this nature obtainable 
in the Colony have brought deciduous fruit fiom the (^nion 
of South Africa, including large quantities of pears, apples, 
apricots, and peaches, and also some quinces. All these iiuits 
are liable to bring the larvae of the Apple Codling Moth into 
the Colony, and despite careful inspection and rigid ap])li(a- 
tion of the Plant Import Regulations at the Ports of Entry, a 
certain number of larvae must escape detection. Many of 
these, either before or after inspection, leave the fruit and 
hide in cracks, crevices, and nail-boles in the containers, oi 
in paper wrappings or wood-wool. They can w^ork their way 
into exceedingly small spaces. In these places they would 
normally pupate, or if disturbed, crawl elsewhere to pupate. 

If such containers or packing materials are taken in 
quantity to a fruit farm, they may form a nucleus that, pro- 
vided our (‘limate is suitable, may lead to a field infestation 
on the farm. This may spread to neighbouring farms and 
give rise eventually to a Codling Moth infestation throughout 
the Colony. 

Fruit growers are therefore warned of the very serious 
repercussions that may result in the practice of allowing 
second-hand containers or packing materials to be brought to 
their farms. A second-hand box is not necessarily infested. 
3ut it is not necessarily clean, and — Cleanliness Aids Insect 
Control. 
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Trees and Wild Flowers. 

ON THE RHODESIAN FARM. 


By CiiAs. £. Brain, M.A., D.Sc., Director of Agriculture. 


PART V. 


The Proteas or Sugar Bushes. Fam. Proteaceae. The 

Proteas are mostly South African, but a few species are found 
in Tropical Africa. Although over 80 species occur in South 
Africa, only about one-tenth of this number extend into the 
Tropics. There are only four or five which can be looked 
uj)on as common in Southern Rhodesia. They are shrubs or 
small trees and are readily recognised by the large head of 
flowers. They may be distinguished by the leaves. The 
commonest species, Protea ahyssinica Willd. (Fig. 35) has 
leaves usually about 5 or 6 inches long, and about 1 inch wide. 
In this species the leaves are quite smooth and entirely with- 
out a hairy covering. The large silvery white flower-heads 
appear in October-November, (Fig* 36) Protea anyoJensis 
Welw. is often found associated with ahyssinica. It also has 
smooth leaves, but they are broadly oval and often reach 2^ or 
3 inches in breadth, and the flower-heads open in April-May. 
(Fig, 37) Protea hirta Klotzsch. has leaves up to 1 inch in 
breadth, but they are densely felted with hairs and P. mellio- 
dora E. & Q. is probably only a scrub form or hirta, A fifth 
species was recently discovered near Selukwe by the Conserva- 
tor of Forests. This has small leaves, only about 3 inches long 
and less than half an inch wide, which taper downwards into 
a long stem. This is Protea petiolaris W. & E. Two other 
scrub forms of Proteas have been recorded from the Eastern 
Border, 
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The two commonest Proteas, viz,, P, abyssinica and P, 
angolemis, are most common in the granite sand tree-veld 
with an altitude of 4,500 to 6,000 feet. They are usually 
associated with such trees as ‘^Muhatcha,’’ i,e,, Parinarium 
mobola, which is one of our finest shade trees ; Msasa, Mnondo 
and Kaffir orange trees. 

Achyranthes aspera Linn. Fam. Avmranfaceae, — This is a 
common weed throughout the hotter parts of the Old World. 
It flourishes best in the shade of trees or wherever the under- 
growth is thick. It usually grows to a height of 2 to 3 feet 
and has hairy stems and leaves. The leaves are usually about 
2 to 3 inches long, crinkled, and narrowed to each end. They 
are opposite on the lower parts of the stem, but three or four 
arise from the same level in a whorl below the flower head. 
The inflorescence or spike of reddish flowers is at first only 
a few inches long, but as the seeds are formed from the bottom 
upwards the stem elongates to as much as 2 feet and the sharp 
pointed seed cases turn downwards close to the stem (Fig. 38). 
The plant is not poisonous and the young parts are eaten by 
cattle. Further north in Africa the natives chew the root and 
apply it to cuts to stop bleeding. Common January-March. 

The Oommon ^'Black Jacke.” Fam. Comyositae , — The 
^‘Black Jack'' is one of the best known weeds in the country 
because of the long barbed seeds which attach themselves in 
such numbers to stockings and clothes. The common name 
‘‘Black Jack" is of South African origin. In Queensland the 
weed is called "Cobbler's Pegs" and in Canada "Beggar 
Tick" or "Pitchfork." 

Two species are common in this country, Bidens pilosa 
Linn being most prevalent in open lands and Bidens hipinnata 
Linn in the shade of trees. They are readily distinguished by 
the leaves, as shown in illustrations 39 and 39a. The com- 
posite flower heads are dense and inconspicuous, but under 
some conditions the white ray florets are well developed. 
Generally, however, the ray florets are either very small and 
yellow or apparently absent. The young plants are relished 
by cattle and are said to have a high feeding value. They are 
comparatively rich in an essential oil which has an objection- 
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able aroma and there is little doubt that they account for a 
taint in milk at certain times oi the ye^r. They grow most 
profusely in the rainy season, but continue growing through- 
out the year wherever conditions are suitable. 

Solanum nigrum L. Fam. Solanaceae,—'^^n plant, com- 
monly called the Black Nightshade, is a common weed of this 
country. It grows abundantly in old cattle kraals and other 
places where the soil is rich. It is an annual, usually between 
one and two feet in height. The flowers are small and white 
and the berries, which grow in clusters, are sometimes dark 
red but usually black when ripe. These ripe berries are often 
eaten by children and are sometimes collected and made into 
jam. Cases have been recorded of children being poisoned by 
eating the berries, and this is not surprising, as it has been 
d^nitely proved that the green immature berries are 
poisonous (Fig. 40). 

Pycnoatachys urtlclfolia Hook. Fam. Lafemtae.— This is a 
native plant which is often seen in vleis or on river banks and 
grows to a height of 5 or 6 feet and has numerous stems from 
the base. The leaves are broad, deeply crenate and pubescent. 
The flower heads are dense and the sky-blue flowers appear 
from the bottom first. As the flowers fall the spiny seed head 
extends until it may reach four or five inches long with a few 
small flowers at the top (Fig. 41). The flowers last for a long 
time in water. A smaller species occurs in the wettest parts 
of vleis or on the banks of streams. This has been determined 
by Kcw as F, reviotifolia Baker and is easily recognised by 
the smaller flower-heads and the long, very narrow leaves. 
The name Pi/cnost^hys refers, of course, to the dense spike 
of the flower and seed head. Both species flower from March 
to May. 
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Some Notes on Game Bird 
Preservation 

Prepared by W. E, Poles, Esq., on behalf of the Wild Life 
Protection Society of Southern Ilhodesia. 


The impending introduction into the Colony of an exotic 
game bird, the Chukor partridge, shows the desire of a body 
of sportsmen to make a real effort to improve the conditions 
of sport in Southern Rhodesia. Naturally, the minds of those 
interested in the acclimaiisation of this partridge vill turn 
to thoughts of how best to preserve and care for their charges 
before and after their release. 

The balance of nature ivs pn‘served until man lakes a 
hand. When he interferes in the constant battle between 
game and vermin the issue of whether game will increase or 
perhaps even entirely disappear will depend on whether his 
actions are beneficial or destructive. 

The following notes are intended to assist those who are 
willing to undertake game preservation in order not only to 
maintain, but actually to increase the available shooting on 
their properties. 

The means which must be employed are : — 

(a) Reduction of vermin to a minimum and prevention of 
poaching. 

(b) The rendering of the preserve as attractive to game as 
possible. 

(c) Assistance to game to obtain food during the lean 

months of August, September and October, by winter 
feeding. 

(d) Shooting in the open season in such a manner as to 
leave sufficient breeding stock for the following year. 

(e) Additions to the natural stock by rearing game birds 

iinder domestic conditions and releasing them on the 
shoot. 
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Let us consider these points in the order in which they 
are set down and discuss how they can best be put into 
practice. 

(a) Vermin Control. — In this country, so far, vermin have 
had little to fear from man ; their numbers seeming only to 
be restrained by the limits of their food supply. It, therefore, 
follows that if this supply is augmented by artificially reared 
birds it is to be expected, unless preventative steps are taken, 
that there v ill in time be an increUvse of vermin in direct ratio 
to the extra number of birds artificially reared. 

Although at present vermin are in great numbers, they 
are fortunately more or less innocent and unsuspicious of 
the various wiles by which we may set about their undoing. 
Wild animals learn surprisingly quickly by experience and 
care must be taken that there is no bungling in our methods 
of destroying them, or more will be educated than eliminated. 

lief ore we discuss the various methods to be adopted for 
vermin extermination it will not be out of place to give a few 
words of encouragement. One may well ask, ^‘What is the 
use of spending time and money on an attempt to exterminate 
veimin on a preserve which may be surrounded by wild, 
unoccupied country or by other farms where vermin is not 
Ivcpt dowuiT’ The answer is, “A great deal of use.” 

Vermin, both furred and feathered, are surprisingly 
lo(*al; particularly the raptorial birds (except during the 
mating season and at the time w^hen the young are turned 
out to shift for themselves). When the adults, or during the 
breeding seuwson when the parents and their young are 
accounted for, a considerable time will usually elapse before 
their beat is again tenanted by others of their species. Once 
a preserve has been pretty well cleared of vermin it should 
not be difficult to strictly control any further natural increase, 
and precautions taken on the boundary will deal with those 
which are likely to come in from that direction. 

Probably the most effective method of dealing with all 
sorts of vermin is by the use of strychnine, and if reasonable 
precautions are taken the use of poison need not represent 
so great a danger to human life and domestic animals, as 
might at first be imagined. In England, Scotland and Wales, 
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strychiiiiie is almost unobtainable on account of the extreme 
strictness of the poison laws, but in Ireland, where there are 
vast tracts of wild and almost unpopulated country, poison is 
used extensively and with great success. In the majority of 
cases poison is used far too lavishly — a very little will do the 
trick — and it is quite unnecessary, and in fact, altogether 
undesirable, to use large baits. 

It is not the intention or the function of the Wild Life 
Protection Society to advocate the use of poison — a practice 
which, if avoidable, is held in abhorrence by the Society and 
by all sportsmen, but it must be recognised that even a 
magnificent lion which has taken to habitually raiding cattle 
kraals, or a mongoose that nightly creeps into our fowl runs 
can sometimes only be disposed of by this cruel method. This 
being so, it is as well that a few hints should be given as to 
the laying of baits. 

Against the smaller vermin the common ring dove will 
make a suitable bait, an incision being made in the breast for 
the insertion of the poison ; an egg also may be used, a small 
hole being made in the “blunt’* end and a little strychnine 
injected into the air sac, the hole in the egg being sealed 
with hot candle wax. 

Baits should not be scattered indiscriminately but should 
be placed judiciously in runs where the spoor of the small 
carnivora is seen. They should be visited early every morning 
and removed if not eaten. 

Strychnine should be obtained in its alkaloid form, which 
is the most readily soluble and is said to be almost tasteless. 
It can be purchased in one ounce bottles from most chemists. 
The law provides that the purchaser must sign the poison 
register. 

Gins, or iron-toothed traps, only a little less cruel than 
poison, may be set near the homestead, where domestic animals 
even during the night might pick up poison baits. For small 
mamals the traps should be set “ticklish,” and the plate 
should be at ground level and lightly sprinkled with the 
surrounding grass or debris. The bait should be so placed 
that the marauder must pass over the trap in order to secure* 
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it. Such traps should have 4 inch jaws and should be so 
placed and enclosed that they will not be a menace to domestic 
animals or stock of any description. 

It may be necessary to dispose of a hawk or other pre- 
datory birds that elude the shot gun, and in such a case the 
pole trap may be found effective, taking advantage of the 
hawk’s predilection for perching on poles and stumps from 
which he makes the survey of his beat. On such a pole or 
stump a gin with semi-circular jaws may be set, attached to 
a wire loop which permits the trap and victim to slide to the 
ground. This trap should only be set within sight of the 
hometsead, compound, or occupied huts, so that the trapped 
bird may be despatched without long suffering. A gin may 
be set in a small tunnel trap, just a little built-in tunnel three 
feet in length such as small mammalia love to enter at night. 
The bait should be placed beyond the traps, from the line of 
approach, towards the breeding oi rearing pens. 

Humanity and pity must guide and only real necessity 
compel us in the use of poison and traps. 

The tunnel trap, on account of the narrow width of its 
approach, is a particularly safe trap to use where small 
children or household pets are likely to go. These traps should 
be set as ‘Hicklish” as possible; they are almost the only sort 
of trap which will take a snake. A word of warning: — Keep 
a look out that termites do not work over the trap within the 
tunnel, so binding the plate and jaws that it is impossible 
for the trap to be sprung. 

If a proficient native trapper can be found who is con- 
sidered sufficiently trustworthy to be employed as a game- 
keeper, he may set snares and deadfalls wffiich will be most 
effective. No doubt he wdll snare some of the game on the 
estate, but the old saw is very true : “a good poacher usually 
makes an excellent keeper.’’ In any case, he will be unlikely 
to countenance any nefarious competition on his particular 
beat, and he can be expected to put a stop to other natives 
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poacliing. His presence is bound to be well advertised and 
this will tend to act as a deterrent to any European who may 
be tempted to trespass in pursuit of game. 

Before leaving the subject, if traps are set : DO MAKE 
IT A HABIT TO EEGULAIILY VISIT ALL TRAPS. 
Those for hawks at evening and the others in the morning. 
In all humanity it is the least one can do to relieve unneces- 
sary suffering and put an end to the miseries of the trapped. 

It is not a bad plan to post warning notices on roads 
leading to the preserve. Such notices should be conspicuous 
and politely worded. Some people will disregard a harshly 
or offensive worded warning when they will respect one which 
is courteously framed. 

Very good warning notices may be obtained, free of 
charge, from Messrs. Imperial Chemical Industries, lAd., 
Millbank, London, S.W.l. They are worded as follows: — 

‘Tianie is preserved here. Please respect in every 

way that which is the property of others. You are parti- 
cularly requested to keep to the pathways.’* 

Before passing on, let it be observed that there is no better 
habit than to constantly carry a shot gun during one's 
ordinary lawful occasions about the estate. Everyone realises, 
only too well, that a hawk always flies within range when one 
is without a gun and is rarely to be met with on those occasions 
when one goes out armed in search of him. In the course of 
a season many opportunities present themselves, to the man 
who habitually carried his gun, for destroying vermin which 
would otherwise go free. 

The following is a good method of getting upon terms 
with a hawk sitting in a tree, and it is known as “Circling.” 
If the hawk has not previously been subject to much persecu- 
tion the method is usually deadly. 
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Approach obliquely towards the bird from the general 
direction in which it is facing and gradually circle in towards 
it, at the same time keeping in full view and with the head 
and eyes cast down, so as to appear ignorant of the hawk’s 
existence and leading the bird to believe that it is intended 
to pass by. The hawk will never even for an instant take its 
eyes off ihe slowly walking human, nor will it move its feet, 
it can turn its head through rather more than a semi-circle, 
after which it must reverse its head to follow further. This 
means that for a fraction of a second it must lose sight of the 
object of its interest and suspicion, and rather than do this it 
will fly off. 

It is therefore necessary not to complete more than a 
semi-circle before coming within range. As one moves slowly 
round one edges inwards, occasionally giving a stealthy glance 
out of the corner of the eye, until one is satisfied that the 
bird is within effective range (40 yards). The gun should 
be held unobtrusively but ready for instant action. 

It should be understood that falcons and goshawks are 
unlikely to fall victims to traps or poison, both species pre- 
ferring to kill tlieir own food. The gun therefore is the best 
imdhod of dealing with these. 

Most of the eagles, buzzanls, kiies and crows are easily 
trapped or poisoned. 

Secretary birds (very much on the protected list and I 
am advising no one to interfere with them) are most 
destructive to gume. Nothing seems to come amiss to their 
insatiable appetites, small mammals, sitting birds and 
probably, though I have no direct evidence, eggs. They are 
largely insectiverous, as indeed are most of our raptorial birds 
in due season, but that their diet consists principally of snakes 
is entirely mythical, thoiigh they undoubtedly eat any sort 
of reptile they may come across. A pair of Secretary birds 
will methodically cover every inch of their ground, beating 
it out like a couple of English squires of the time of the early 
eighties. They seem only to need a top hat apiece and bottle- 
green coats to make the illusion complete. 
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I do not advocate the indiscriminate slaughter of every- 
thing which may be tagged as ^‘Vermin/* Let it be the rule 
to get rid of those species of birds and beasts which are in too 
great numbers and definitely harmful. The Bateleur eagle, 
kestrels and the harriers are certainly beneficial. The South 
African peregrin and the Lanner falcons are noble birds, and 
though it is admitted that they do take game birds, they 
hunt like sportsmen and never take a victim, except “on the 
wing.^’ 

Personally, I love to see these aristocratic birds and enjoy 
their exhibition of absolute mastery of the air. I would hate 
to kill one. These species are distinctly rara aves in my 
district and consequently the harm they do to game is 
negligible. 

On the other hand, death every time to the goshawks. 
They will sit all day in a tree above a covey of partridges 
which, sooner or later, must leave their cover to feed. Then 
with a lightening, lurching swoop, down comes the “gos^’ 
and there is one less partridge on the shoot. A single goshawk 
will often account for a whole covey in the course of an 
afternoon. 

The Lesser banded goshawk, one of the smallest of the 
true hawks, is very deadly to immature birds, but is so fierce 
and bold for its size that there is little doubt, if sharp set, it 
would also take adult game birds. 

(6) Making a Preserve Attractive Game naturally appre- 

ciate security, and much has been done to provide this when 
vermin has been brought under control. This necessary state 
of affairs is, however, but a step in the right direction. Game 
also need peace, particularly in the breeding season, and 
steps must be taken to ensure that they have it. 

No game preserve is complete unless a part of it, however 
small, is set aside as a sanctuary, and this should be chosen 
with c.are. First of all an area should be selected which is 
attractive to game, and the best indication that this is so will 
be the fact that it naturally holds a good stock of birds. It 
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should be in such a position that it is unlikely to be poached 
and sufficiently close to the homestead to enable it to be kept 
under careful supervision. 

A sanctuary must be kept sacred and as quiet as possible. 
Not only must birds never be walked up or shot, but no shot 
must ever be fired within its limits and vermin control should 
be con dueled by traps and poison. 

Game soon learn of their immunity from danger in such 
a place and will resort to it for food, shelter and security. 
Many pairs will breed wuthin it. Game which have taken up 
residence in the sanctuary will soon become much less wary 
and suspicious of man, and this will make it easier to observe 
their habits. 

A sanctuaiy should be kept as quiet as possible. Little 
harm will be done by caltle grazing over it, providing they 
are never herded. But in the breeding season driven herds 
trample out nests and kill very young chicks. At all times 
massed movements of herds are very disturbing to game, and, 
in fact, are intolerable to them. Care should be taken to see 
that the sanctuary is not over-grazed, as valuable food is thus 
lost to the birds and their cover is unduly depleted. 

The grass and herbage in the sanctuary should never be 
burnt and, if necessary, should be protected by fireguards. 
The many evils attending veld fires are now generally recog- 
nised, but from the point of view of the game preserver, veld 
fires do immense damage wdiich is not fully appreciated. It 
is a w^ell known fact that birds need protective cover in which 
they can move about and feed unseen. If this is denied them 
they at once become more vulnerable to attack by vermin — 
particularly from the air. Again, veld fires occur at a period 
when the natural food supply is at its lowest ebb, and if the 
little that remains at this time is destroyed by fire, then the 
existence of game becomes indeed precarious. 

Many of our natural grasses are very rich both in the 
quantity and feed value of their seeds, but these fall com- 
paratively early in the year. They are not lost, however, but 
remain present in quantity on the ground, beneath the rough 
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undergrowth of dry grass, and thus are available as food for 
a very considerable time. Fire, naturally, destroys most of 
these seeds. 

Game birds require a large quantity of green food 
throughout the year, but when grain (seeds) and other sources 
of food become scarce thej^ are obliged to fall back on larger 
quantities of green food to take its place. 

In the dry season the only source of supply of green stuli* 
is bulbs and the moist crowns and runners of various grasses 
which lie dormant below the surface of the ground. The birds 
scratch these out in quantities, but even under the best condi- 
tions this involves a considerable amount of effort, particularly 
to a bird whose stamina must be already weakened by an 
inadequate supply of food. If the protective mulch of old 
herbage is burnt off the ground, the sun and wind dries the 
surface even harder than ever and renders green food increas- 
ingly difficult to obtain. 

Where the natural water supply on a shoot is insufficient 
drinking water must be supplied to the birds. An excellent 
drinking trough can easily be made by cutting an old motor 
car tyre right down the centre of the tread. This will 
supply two troughs. A trough can be placed in the vicinity 
of pumps and windmills; others should be placed at suitable 
spots, such as near road sides and farm tracks where they can 
be regularly visited and kept filled. 

Kaffir dogs, hunting about the estate, harass the birds 
and account for numbers of nests of eggs and young. They 
break up the broods during the first few weeks of life and 
many then become lost and die. A Kaffir dog, as a disease 
carrier, has few equals, and is a constant menace to one^s 
own dogs. Do not allow them near the preserve. 

Various berry and fruit bearing trees and shrubs may be 
planted within the sanctuary, and those which find most 
favour can later be planted on other parts of the estate. The 
following is a list of shrubs which are all indigenous to the 
country and might be tried with advantage. 
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Fruit and Berry-hearing Trees and Shrubs Indigenous to 
the Colony, 

Shrubs. 





Description of 

Botanical Name. 

Common Name. 

Native Name. 

Fruit. 

Carissa edulis 

1 

Uinlugulu 

A dai k red berry 


1 

1 

Muzambara 

Amatungula 

containing one seed 

Vangueria 

Wild medlar ( 

Mutubvu 

A yellowish fruit 


■ 1 

Umbizo 

containing several 


1 

[ Muzwiru 

seeds. 

Lycium persicum 

Ked kaffir berry... 


A red berry con- 
taining two seeds. 

Flacourtia hirtius- 

fT^mquedie 

A reddish-black 

cula 


\ M ununguru 

berry containing 
several seeds. 

Orewia caiia 

Donkey berry .. 

f Muburu 

Rina 11 dark brown 

(several species). 


j Um!>usu 

berries containing 



1 Ehlampunzi 

several seeds. 

Hhus laiicca 

Bastaid Willow. 

Ugcane 

A yellow waxy 
beiry containing 
one seed. 


NOTE. — There are .several vaiieties oi “Kluis” with coral-red berries. 


*( Vphalanthus White Mulberry 


As its common 

natalen.'.is 


name implies. 

*Dovyalis macro- Wild Cranberry . 

Jqokolo 

A red beiry con- 

calyx 


taining several 



seeds. 

Tri:es. 


Zi/phvus mucro' Wag ’n-bieljie .... 

.. 1 Muchecheni 

Hod berries with 

nata 

) Umpafa 

two seeds. 

AMtex iiildebrandtii 

f Mutsiibvu 

A black berry with 


1 Mukubwa 

a single stone con- 


1 Umtjonkwela 

taining one seed. 

Eugenia Water-boom ... . 

Mukute 

A cluster of purple 

(several species) 


berries ea^‘h with a 



single seed. 

Heei’ia insignis ... 

(Mbedu 

Small black berries 


1 Bukati 

eacli containing a 


( Safilde 

single seed. 

NOTE. — Two shrubs marked thus 

(*} are found in 

the Mount Selinda 


locality. 

I have referred to tlie Look “Some Trees, Shrubs and 
Lianes of Soxitherii Rhodesia,’’ by Miss E. C. Steedman, and 
the Forestry Division have added some native names. 

(c) Assisting Game by Winter Feeding. — Our last three 
winter months, namely, August, September and October, are 
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a very trying period for all animal life. Green food is very 
scarce, there is very little grain and there are few insects, so 
that game birds find it difficult to obtain sufficient food. 

It has already been pointed out that in nature, wild life 
cannot increase beyond its supply of food, and where there is 
a long famine period each year, nature must make some sort 
of provision for it. This may well account for the fact that 
most of our game birds lay very small clutches of eggs. If, 
therefore, it is desired to materially increase the head of game 
in a particular area, steps require to be taken to augment the 
food supply during these months. 

The danger of artificial feeding lies in the fact that other 
birds and animals are attracted to the feed intended for the 
game, and vermin also will follow. It can, therefore, be 
appreciated that winter feeding can only be resorted to after 
vermin has been reduced as far as possible. 

We know that during these winter months the game birds 
are in constant search for grass roots and bulbs. The native 
snarer takes advantage of this and will hoe out shallow 
furrows on the edge of the bush, where the birds come out to 
feed. In these he sets his snares. The birds take advantage 
of the broken ground, commence digging into the exposed 
grass roots, and the snares take a heavy toll. 

We can learn a lesvson from this; the birds have a hard 
time in procuring their food and are quick to take advantage 
of broken ground which lends itself to lighter work. 

A small, single furrow plough can be used with great 
advantage to break up ground and assist birds to get at their 
natural food supply. It is not necessary to do very much 
ploughing and little work need be done; possibly a little 
every other day and as the furrow is turned back a little 
mixed grain may be scattered in i\. The furrows should be 
ploughed a few yards inside the bush, along the edge of vleis, 
and if the contours are followed as nearly as possible, these 
single furrows will be beneficial as a check to soil erosion. 
Grain should be used sparingly and never introduced more 
than once into the same furrow. The birds will soon learn 
to associate the freshly turned soil with food, and vermin will 
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not have time to locate the feeding places which are so 
frequently changed, as would be the case if feeding were 
regularly carried out in the same spot. 

The practice of planting patches of seed crops, as a source 
of winter food for birds, is not to be recommended. Doves 
and other small birds would take the most of it. Rats and 
other vermin congregate in its neighbourhood and the crop 
thus becomes a menace instead of being beneficial. 

(d) Careful Shooting. — Our shooting season, for birds, 
commences on the 1st of May, but the prevalence of late or 
second l)roods at this date makes it very inadvisable, in most 
districts, to start serious shooting so early. The careful and 
observant sportsman will know fairly accurately where there 
are well grown coveys, strong on the wing, and where there 
are still young broods. He can proceed accordingly. 

Is there anything more disappointing or more likely to 
engender self reproach than w^hen on going up to a point early 
in the season a brace of fully growm birds rise separately, each 
paying the penalty, and when on working forward a scattered 
brood of squeakers rises and flutters olf? The parent birds 
are usually the first to rise, leaving their family, which may 
be too frightened to follow' at once. If these old birds are 
shot the brood is doomed to death by starvation, exposure 
and the attack of vermin against w'hich they have not yet 
mastered the art of protecting themselves. 

So much for the opening period of the season. Later on, 
during the middle of the season, the idea should be to shoot 
moderately and stop, even if there is a considerable period 
of the season still to run, if it is believed that the stock is 
becoming too dejileted. Always stop shooting in good time 
in the evening so as to allow’ scattered coveys to re-unite and 
jug together in their favourite place. Shooting carried out 
until it is so dark that gun flash becomes visable is not sports- 
manship and can only result in niuch harm. Coveys should 
not be chased about; once a covey of birds has yielded sport 
it should be left alone, at least for the time being, and fresh 
birds sought. Not more than a brace of birds should be taken 
*out of a covey at one time. 



360 THE RHODESIA AGRICULTURAL JOURNAL^ 

{e) Augmenting the Nature! Stock of Partridges — It is not 

intended to dogmatise on the subject of game rearing which, 
after all, is only entering upon its experimental stage in this 
country, but there are several points in connection with the 
subject which may prove helpful. 

First of all, breeding and rearing pens or coops should 
not be placed close to poultry or on ground where poultry has 
been kept, otherwise there will be great risk of the birds 
contracting disease, particularly internal parasites. 

Pens or coops should be placed on a gentle slope with a 
sheltered aspect and the breeding pen should include a piece 
of natural veld within the wire. Chukor delight in sitting on 
fallen logs, and a small pile should be provided at one end 
of the pen. 

It is suggested that the normal ration for adult birds 
should consist of a mixture of mature grain, consisting of 
wheat tailings, buckwheat, nyouti, rapoko, iiiafundi and a 
little crushed maize with a small amount of insect food, or 
its substitute, and plenty of freshly chopped greens. It 
should be noted that at the mating season, directly prior to 
and during the egg laying period, the birds require more 
insect food than at other times. A dusting place should be 
provided in the pen, consisting of wood ash, to which a little 
insect powder may be added. A supply of quartz grit, crushed 
oyster shell and charcoal should always be available, and the 
same — very finely crushed — should be placed before chicks 
as soon as they are hatched. Drinking water must be clean 
and renewed daily; it should be tinted with permanganate 
of potash to a pale claret colour and kept in a shady position. 

Chukor partridges, being of wild stock, require to be left 
in peace as much as possible. They should not be continually 
fussed, and interested and admiring friends should be kept 
away from the pen. When the birds start breeding the hen 
will probably try to hide her nest and she should be allowed 
to think that she has succeeded and not be worried by people 
looking into it. When the full clutch has been laid all the 
eggs should be taken up and put under a small Kaffir hen or 

the incubator. 
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It must be reuliseil that game cbicks must not be treated 
like poultry. For one thing, they reqiiire much more space 
and will not stand overcrowding. They require rather 
different feeding, and caie must be taken to see that they 
are not overfed. 

It is a very general fallacy which, incidentally, has only 
quite recently been disproved, that the staple diet of 
partridges mainly consists of insects. It is not so, but chiefly 
comprises grain and green stuff. The wild partridge, for 
the first ten days of life, lives almost entirely on insects, then 
the food changes to part insects and part immature seeds, 
and again, at about the nineteenth day, to mature seeds. 

Chopped suet with skim milk forms a good substitute for 
insect food and is safer to use than to experiment with insects 
which may not be altogether suitable to the birds’ digestions. 
After ten days this part of the ration must commence to be 
cut down and thereafter be given sparingly. Never give 
birds more than they can eat at a single meal; partridges 
should be given very little food at a time, but be fed 
frequently. Feed should not be mixed into mashes sufficient 
for many meals. This will result in the food becoming sour, 
which in turn will be likely to induce scouring and other 
digestive troubles. 

When eggs are hatched in incubators and the chicks are 
reared in brooders it is advisable not to let the chicks out on 
to grass until they are thoroughly strong and fully weaned 
from the foster-mother. If this precaution is not taken deaths 
from chills and pneumonia may be expected. 

When artificially reared birds are ready for release, a 
holding pen, which need not be very large, should be con- 
structed at the place where it is intended to put the birds 
down. They should remain in this pen for about a fortnight; 
half the birds can then be liberated and a few days later the 
door can be left open and the remainder allowed to move out. 
The first lot of birds liberated may be expected to hang about 
in the vicinity until then. Feeding, outside the pen, should 
be carried out from the time when the first birds are liberated 
until some days after all have been let free. If this is done 
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it will tend to keep the first lot of birds near by and the few 
days feeding, after release, will be of great benefit to the 
birds until they have beconae accustomed to foraging for 
themselves. Once a wild stock of partridges has been 
established on a shoot, birds released will quickly join up 
with them. 

In the case of partridges hatched out under Kaffir hens, 
the coops — hen and chicks — when the latter are about a month 
old, should be moved to a suitable spot on the edge of the 
bush, where it is decided to release them. Each coop should 
be surrounded with wire netting through which the chicks 
can pass but which will prevent the larger kinds of vermin 
from doing so. The netting will be some protection against 
a roving cat or jackal, but not a complete safeguard against 
anything. Vermin must be under control before the coops 
are removed from the rearing field to the shoot. 

As the chicks grow older they will spend more time in 
the surrounding bush, until eventually they will no longer 
return to the coop to be brooded but will jug on their own, in 
a covey. When this happens the coop and Kaffir hen may be 
removed. 

The hand-rearing of partridges is an expert job and not 
to be lightly undertaken. The history of game breeding shows 
that the way of the pioneer is often difficult and disappointing. 
Fortunately, it also shows that those who have enthusiasm 
and perseverence, even in the face of repeated disappointments 
and seemingly insuperable difficulties and who keep an open 
mind and are willing to throw up old theories and adapt 
themselves to changed conditions generally succeed in the end. 

It is strongly recommended that all those concerned with 
partridge rearing and game preservation should obtain the 
following advisory leaflets which are published by Messrs. 
Imperial Chemical Industries, Ltd., Millbank, London, 
S.W.l* The pamphlets are issued free of charge and are 
wonderfully interesting and informative. Although they 
have been compiled as the result of inyestigations in connec- 
tion with the various European species of partridge under 
conditions a|^ertaining to the British Isles, it is at once 
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obvious that much of the advice and most of the facts can be 
applied to Chukor partridges and also to our indigenous 
francolins. It can also easily be seen that much of the food 
which forms the ordinary diet of British partridges has its 
substitutes available in this country. 

IMPERIAL CHEMICAL INDUSTRIES’ ADVISORY 
LEAFLETS. 

Leaflet No. 1. — The treatment and release of imported 
Hungarian partridges. 

Leaflet No. 2. — Partridges coverts, sanctuaries and 
nesting sites. 

Leaflet No. 4.- — Some notes on the hand-rearing of 
partridges. 

Leaflet No, 8. — The ant egg and its secret. 

LeafletNo. 11. — The treatment and care of broodies. 

Leaflet No. 12. — Disease : Some simple treatments. 

Leaflet No. 13: Partridge stocks and mortalities. 

Leaflet No. 16 : The foods of adult partridges. 
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Ducks on the Farm 


By H. G. WwEBLDON, Poultry Officer. 


The production of ducklings for table use (*an be regarded 
as the most profitable in the poultry business next to the 
raising of pullets for egg production. 

Although the raising of ducks in Rhodesia has received 
some attention and is a profitable source of income to many 
breeders, it is still a somewhat neglected branc^h of the indus- 
try. It is certainly capable of greater development and is a 
remunerative business v.hen modern methods are used, 
provided the work is undertaken in close proximity to the 
market and is conducted economically. 

Ducks are one of tlie quickest maturing birds we liave. 
They are easy to rear, and there is a good demand for young 
fat ducks about ten or twelve weeks old. At this age the flesh 
is tender and realises a comparatively high price. TTp to 
this stage the flesh is economically produced, and all ducks 
intended for table purposes should be sold at this age. Ducks 
are considered to be the hardiest of the inmates of the poultry 
yard, and the loss of ducklings should not be more than from 
2 to 5 per cent. They are less subject to disease or insect 
vermin; they are easy to control in runs, and the equipment 
required is neither extensive nor expensive. 

The farmer can feed ducks at a minimum cost, as one- 
third of the bulk of food for stock ducks may consist of 
vegetable leaves or other suitable green vegetation. If the 
farmer is a dairyman, the skim milk fed to ducks furnishes 
the best of nourishment at little cost, and if fed to growing 
ducklings will produce twice or three times the value it would 
if fed to any other classes of farm stock. Although there is 
a demand for well fattened ducks, duck eggs are not in as 
great demand, except f6r cooking purposes, as they should he, 
coniudering that their food value is as great as hens* eergs. 
They Skte a trifle richer and perhaps slightly less digestible, 
htit they should he in greater demand than they are at present. 
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Breeds. — There are quite a number of wild and domesti- 
cated varieties of ducks. The best known breeds of the latter 
are the Aylesbury, Pekin, Eouen, Indian Runner and 
Muscovy. The less known varieties whi(‘h are gaining 
popularity are the Khaki-Campbell and Buff Orpington. 
Other breeds are the Cayuga and the Crested Duck. 

The Aifleahiiry , — This is a fine white bird with a long, 
broad, deep body carried horizontally — the keel practically 
parallel with the ground — with light coloured bill and bright 
orange shanks and feet. The flesh is solid and white. The 
Aylesbury is essentially a table duck and matures very 
quickly, the ducklings if properly fed and cared will weigh 
T; lbs. to 6 lbs. in ten weeks. This breed is the favourite in 
England. Standard weights : Drake, 10 lbs. ; Duck, 9 lbs. 

The Pekin . — This is the favourite breed in America for 
both utility and exhibition purposes. It is not quite so long 
in body as the Aylesbury and the carriage is more upritrht. 
It is wliite in plumage, tinged with yellow or cream. The 
flesh is yellowish with a delicate flavour. The bill, shanks 
and feet are bright orange in colour. The eyes are dark 
lead-blue. Standard weights: Drake, 9 lbs.; Duck, 8 lbs. 
The Pekin is considered to be the best general purpose breed 
of duck. It matures fairly quickly, but is more active and 
a better layer than the Aylesbury, but not so useful for 
hatching purposes. 

The Rouen . — This is essentially an exhibition breed, and 
is the most beautiful of all domesticated ducks. The type, 
size and carriage are not unlike those of the Aylesbury. They 
are generally slightly heavier and more ungainly in move- 
ment than the two previous breeds, and the shin is slightly 
dark in colour. In ([uality and colour of plumage it resembles 
the wild duck or mallard, and some strains are fair layers. 
The eggs are somewhat small as a rule. vStandard weights : 
Drake, 10 lbs.; Duck, 9 lbs. 

The Indian Runner . — This breed is essentially kept for 
egg production, being remarkably prolific layers of large, 
light coloured eggs of good shape. The two best known 
varieties are the white and the fawn and w’hite. The body 
is long, narrow and racy-looking, the carriage being very 
f^rect, somewhat after the form of a penguin. Indian Runners 
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are hardy and are the best foragers. They do well without 
swimming water and are easy to rear. The standard weight 
of Drake is lbs. and the Duck 4 lbs. The weight of either 
sex should not exceed 5| lbs. nor be less than 3| lbs. 

The Muscovy , — There are many of these in South Africa. 
They differ greatly from ordinary domesticated ducks in type 
and about the head. The colours vary from white with a black 
crest to black or black and white. The face is free from 
feathers, but fleshy and bright red in colour. The drake 
weighs about 10 lbs. and the flesh is medium dark in colour, 
but varies with the food they eat. They do not make good 
table ducks, except when 3^oung, and from a producer's point 
of view they are rather slow maturing. The size of the drake 
as compared with the duck varies greatly at the same age, 
which is a disadvantage for marketing. The>" are good sitters 
and fairly prolific. One point to note is that in this variety 
the eggs take five weeks to hatch as compared with four v eeks 
in other varieties. Muscovies are also more difficult to control 
in runs, as they are good fliers, 

7'he Campbell Duck . — This is somewhat like the Rouen 
in appearance but much lighter, with a plain head of a 
greyish-brown shade; the drakes have grey backs and a pale 
claret breast, and the legs are yellow. The original strain 
was developed from one duck which exhibited most 
remarkable laying powers, the object being to produce 
excellence in laying, wita fair table qualities and quick 
maturity. They are not very large, stock birds weighing 
4| lbs. to 5 lbs., and in flavour they are said to considerably 
resemble the wild mallard, which was used in crossing as one 
of the foundations of the strain. The Khaki-Campbell is a 
sub-variety of this, and of more recent production. The 
Indian Runner has been used in crossing to produce this 
variety, and as a result the Khaki-Campbell duck is of 
extremely active habits, doing best on free range and showing 
very little desire for swimming. At whatever time of the 
year they are hatched, they are said to commence laying at 
six months old, and ^ven sooner, so that by hatching three 
lots in the year, i.e., very early, medium, and late, eggs may 
he obtained all the year round. 
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B%ff Orpington Ducks . — This breed first came into pro- 
minence in England in 1908, when it was shown at several 
large shows. In Australia the breed had previously made its 
reputation by winning two twelve months* laying competitions 
in succession. It is intended to fill the demand for a first- 
class layer, combined with good table qualities. After crossing 
a number of varieties, including Indian Eunner and Cayugas, 
some of the progeny showed a lot of blue in the plumage, and 
these were carefully selected and mated with pure- bred 
Cayugas and Pekins. These were selected and back-crossed 
unlil the Blue Orpington was standardised as in the case of 
the Buff variety. 

In South Africa there are many crosses of the Aylesbury 
and Pekin, and both being, as they are to the casual observer, 
white, they are therefore much alike. Their distinguishing 
characteristics are, however, well marked, as will be seen from 
the following: — 

The AylesVmry. Tlie Pekin. 

Body Deep and long. Short and deep. 

Colour of plumage Pure udiite down White, with canary- 

to the skin. yellow tinge, espe- 

cially under the 
wings. 


Head Rather flat and Deep, rounded and 

longer than that short from front to 
of the Pekin. back, with promi- 

nent forehead. 

Beak Pinkish or flesh- Orange or yellow. 

coloured. 

Carriage Horizontal. Hpright. 


It will thus be seen that there are distinct differences in 
the two breeds, and duck raisers should note this when buying 
or selling pure bred stock. 

HouMng. — The housing of ducks is not a diflicult matter 
and does not require much detail. An open wire fronted low- 
built shed on sloping ground will prove satisfactory; 6 ft. 
high in front and 6 ft. at the back, 12 ft. long and 10 ft. 
deep will accommodate 50 adult ducks. As ducks are very 
susceptible to rheumatism and cramp, it is most essential 
that the roof of the house be water-tight or free from leakages. 
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The floor inside should be elevated above the surrouading 
ground and this should be hard, preferably made of cement, 
sloping gradually from back to front of the house, well littered 
and kept dry and clean by frequently renewing the litter. 
Wooden and earth floors are the least desirable, as they 
quickly become tainted and are difficult to keep dry and clean. 
The sides of the house need not necessarily extend to the 
roof; it is desirable to leave an opening three or four inches 
above the walls and below the roof for ventilation, as ducks 
like plenty of ventilation. Ifest boxes are not required, a 
duck prefers to make its own nest on the floor. A few bricks 
may be provided and conveniently placed inside on the floor 
arranged in squares for the purpose. A wire netting enclosure 
3 ft. high should be provided. It is advisable to keep the 
breeding and laying ducks away from swimming water until 
10 a.m. or 11 a.m. during the laying season, supplying them 
with drinking water only for this period, otherwise they are 
very liable to lay their eggs in the water, wffiich generally 
means a loss. An enclosure 3 ft. high is ample to confine 
them. Where possible, a water furrow through the yard 
would be of great convenience and save a lot of trouble as far 
as the water supply is concerned. 

Selecting and Care of Breeders Vigour, quality and early 

maturily are the primary consideration in selecting breeding 
stock. Medium sized active birds are more satisfactory^ than 
larger ones, which may be coarse and consequently take longer 
to put on flesh and fatten. The ducks vdiich are to be kept 
as future breeders should be selected when six weeks old. 
At ihis age a careful selection should be made by picking 
out the more advanced and promising ducklings, and these 
should he ringed and allowed free range with plenty of 
exercise to build up birds with vigour and well-developed 
frames. Early hatched, fully developed young birds generally 
make the best breeders; preferably a vigorous drake twelve 
months old mated to two-year-old ducks or two-year-old drakes 
with yearling ducks. 

The question of how many ducks to mate safely to a 
drake is governed to some extent by the water supply. 
Breeding ducks must have water to swim in, but not neces- 
sarily deep water, in order to make sure of getting fertile 
eggs, eltliough *Mry’' rearing has produced strains that breed 
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satisfactorily without water for swimming. It is better, 
however, to supply the heavy breeds of ducks with swimming 
water as a protection for their feet. If a running stream or 
water furrow through the yard is not available, a small pond 
<5 ft. square and 1 ft. deep with sloping sides in each pen 
will sufti(*e for a breeding pen of six birds. The sides and 
t)ottom of the pond should be lined with cement and the 
water renewed at least once a week, a(*cording to the season 
of the year. A breeding pen may consist of three, four or 
five ducks and one drake, and the stock should be mated a 
fortnight before the eggs are needed for hatching purposes. 
In the event of there being an ample water supply and 
unlimited space, the breeding stock may be mated in the 
proportion of three drakes to twelve ducks at the commence- 
ment of ihe season, and as the weather becomes warmer the 
number of ducks may be increased to 18 or 20 with advantage. 
This system of mating applies more particularly to the duck 
farmei' who raises ducklings for market. It is important that 
the male and females should not be too closely related if 
hardy, vigorous ducklings are required. Ducks may be bred 
from until they are three or four years old ,and tlie drakes 
to be mated to ducks of this .age should be preferably two 
years old. 

The breeding stock should be mated about May. Before 
setting large numbers of eggs or sending out to customers, it 
is advisable to ascertain the fertility of the eggs. As a rule 
the first eggs laid by young birds are apt to be infertile, 
though if the birds are well eared for and properly fed, the 
fertility quickly improves. It is customary, therefore, to test 
the fertility in an incubator or under broody hens until good 
results can be relied upon. Young ducks generally lay eggs 
in the early part of the season, and the older birds come on 
as the spring advances and as the weather becomes warmer. 

Feeding — The first essential for succesvsful duck-raising 
is to provide food for the ducks at a reasonable cost at all 
times. ITnless the animal and other concentrated foodstuffs 
can be obtained at a reasonable cost duck raising for market 
is likely to prove unprofitable. It is not so much the actual 
cost of food consumed by the growing ducklings themselves 
if disposed of early, as the cost of maintaining a large number 
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of breeding stock during the off season. It is on this account 
that the profitable raising of ducks depends upon eificient 
management and economical costs of production. 

With reasonable care the feeding of stock ducks is not 
a diflScult problem, provided the ducks are allowed exercise, 
either foraging about or swimming, which prevents them 
from becoming too fat. Ducks are somewhat large eaters and 
readily put on fat, so that with swimming exercise and 
judicious feeding the risk of an over-fatty condition of the 
birds may be reduced to a minimum. With good range, stock 
ducks do not require much food, as they would pick up a 
great deal in streams of water in the form of worms, grubs 
and weeds; in such circumstances a little mash in the morning 
and grain in the evening will suffice. It should be pointed 
out that ducks are gross feeders of vegetable and animal foods, 
even more so than fowls, and for best results these must at 
all times be supplied to them when kept in confinement or 
where they do not have access to streams of water. A 
deficiency of either of the above will retard the production of 
eggs. Another important item in the feeding of ducks is a 
liberal supply of oyster shell or lime during the laying season. 
In this respect ducks might be termed artificial birds, for if 
oyster shell is withheld egg production may cease entirely, 
and young ducks six months old will very often delay in 
commencing to lay if not supplied with oyster shell or well 
slaked lime. Ducks must also be supplied with grit. If at 
any time it is necessary to change the diet, this should be 
done gradually, as any sudden change of food may aflPect the 
fertility of the eggs, or will interfere with the production. 

The following mash for adult stock and for ducklings 
retained for breeding from 6 weeks old is recommended: — 


Bran 

25 lbs. 

Pollard 

30 lbs. 

Mealie Meal 

10 lbs. 

Animal Food ... 

15 lbs. 

Lucerne Leaf Meal 

15 lbs. 


The mash should be fed moist in a crumbly consistency 
in shallow trays or troughs. For adults give mash twice 
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daily when confined and a little whole maize in the evening. 
Cut green food should be supplied liberally. Add 20 per cent* 
by bulk to the mash at the time of laying. 

A suitable ration can be made up by boiling meat scrap 
or offal when obtainable and by mixing the other ingredients 
80 as to obtain a mash of crumbly consistency. Lime and 
oyster shell is important for laying stock. 

The best grain foods for stock ducks are wheat and oats; 
whole or crushed mealies will prove satisfactory, if not 
supplied too liberally. The grain food should be fed in water 
in a pond or large shallow vessel containing water. This 
meihod of feeding the grain is the most natural and the ducks 
are better able io y)ick up the food and enpy it. Oyster shell 
and grit should be given in the same way, which will keep 
the ducks occuj)ied in searching and will encourage them to 
exercise. 

Incubation. — If duck eggs are slight ty more difiBcuIt to 
incubate than hen eggs, the duck raiser has one consolation, 
in that ducklings are more easy to rear than chickens. Duck 
eggs intended for hatching should be carefully stored to 
prevent evaporation, and the fresher they are when set the 
better. They may be set either under ducks, hens or in an 
incubator. Ducks, however, usually make indifferent sitters 
and worse mothers, and they are more difficult to control and 
handle than hens. 

The condition for the successful hatching of duck eggs 
are similar to those employed vith hen eggs, except that 
duck eggs require a lowei temperature, namely, 102 to 102f 
degrees F. at the commencement, and after the second week 
a temperature of 103 to 103|^ degrees F. would do Ho harm 
to the embryo ducklings. It should also be remembered that 
duck eggs require more moisture than hen eggs do. The 
egg shell of the former being thinner and more porous, 
evaporation of the contents is greater and more rapid in dry 
weather. It is necessary to spray the floor of the incubator 
room with water during the dry weather in addition to the 
moisture supplied in the water tray of the machine. When 
broody hens are used for hatching purposes, moisture can be 
supplied by digging a hole two feet deep and two feet in 
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diameter where the nest is to be placed. Pour in four or 
five gallons of water and replace the soil, and when the hole 
is filled up make a concave depression in the loose soil and 
line with clean straw oi grass; the nest is then ready for the 
eggs. The eggs vill not require additional moisture unless 
the weather is very dry and windy, w^hen they may require 
sprinkling with tepid water during the last vreek of incuba- 
tion. The incubation period of duck eggs is 28 days, duiing 
which time the eggs should be tested twice, namely, on the 
seventh day and again on the fourteenth day of incubation. 

Ducklings when hatching generally chip the shell twelve 
to thirty-six hours before making their exit, during which 
time they are absorbing the remaining yolk for their support 
after hatching. When necessary to open the incubator drawer, 
the chipped part of the eggs should be turned upward. If 
this is done qui(kh, gently and without too long exposure, 
and if the ducklings are not hatching out easily, the fractures 
should be examined to see if the lining membrane of the eggs 
is too tough. If so, a little discreet assistance by opening the 
shell without causing bleeding may help matters. It is not 
advisable, however, for the incubator to be opened at hatching 
or any other time oftener than is absolutely necessary, that is 
to say, twice daily about twelve hours apart. Ducklings are 
longer in getting clear of the shell than chicks, therefore the 
operator should not be unduly anxious. It is important to 
maintain the temperature in the machine, as there is great 
danger of chilling wet and half dry ducklings. 

During the time of hatching there should be ample 
moisture in the egg chamber, so much that it wull condense at 
the ventilator holes, or in some machines on the observation 
glass of the door. If the orifice made by the ducklings in 
the shell dries, the duckling may become attached to it and 
thus unable to make its exit. When the hatch is well advanced 
the ducklings should be taken from the drawer and placed in 
tlm drying box or in the nursery below the egg tray. This 
eh^nld be done in the morning, the dry ducklings only being 
removed to the drying box or nursery, where they should 
remid^ twenty-four hours after the hatch is complete and* 
then to the brooder* 
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Eaarliig and Feeding. — The future of young ducklings 
depends first on the stamina and condition of the breeding 
stock and next on how they are treated during the first ten 
days of their existence. As a general rule ducklings require 
less warmth than chicks, but they must be kept dry. They 
can be raised very satisfactorily in cold brooders similar to 
those used for brooding chicks. Attention should be drawn 
to the fact that young ducklings are very susceptible to sun- 
stroke and they should have access to plenty of shade. For 
young ducklings a small run covered on top to supply shade 
is desirable for this purpose. After a week old the ducklings 
need not be strictly confined to the hover during the night 
in warm weather. During moonlight nights especially they 
usually make periodical visits to the food trough, in which 
dry mash should be placed A shallow vessel containing 
waier must also be accessible and should be placed a little 
distance away from the dry mash. This practice is a very 
desirable one and should be encouraged; as by this means 
the ducklings will make remarkably quick growth, which is 
essential for market ducks. The first feed should consist of 
fine grit, which should be given in the drying box of the 
incubator; and when removed to the brooder a little grit may 
also be placed in a shallow vessel containing drinking water. 
When the ducklings are 24 hours old they will be ready for 
their first feed of mash, which should be moistened with 
skimmed milk or warm water. The food must be crumbly 
when damp, not sticky nor too wet. 

Ducklings must be fed frequently and regularly during 
the first few days. Do not on any account allow the food to 
lie about and become stale and sour, as this will proye very 
harmful to the ducklings. The ducklings which make good 
vigorous growth and show symmetrical development should 
be selected for next season’s breeding, and at six weeks old 
they may be separated from those that are intended for the 
market and fed on the ration for adult stock with a view to 
robust development. Place them in a large, well-shaded 
enclosure to develop naturally, and at eight weeks old allow 
them to have free range under suitable conditions. After 
the breeding season they may be turned out with the older 
ducks to forage about for most of their food. 
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The ducklings that are intended for the market should 
not be allowed access to swimming water. At the age of six 
or seven weeks, when their frames are sufficiently developed, 
they should be confined in a small enclosure without over- 
crowding and the process of fattening begun. The following 
rearing and fattening mixtures should prove satisfactory if 
moistened with water or milk. 


First 6 weeks. After 6 weeks* fattening. 


Bran 

15 lbs. 

10 lbs. 

Pollard 

40 lbs. 

20 lbs. 

Mealie Meal 

30 lbs. 

45 lbs. 

Meat Meal 

10 11)8. 

15 lbs. 

Bone Meal 

2 lbs. 

3 lbs. 

Salt 

1 lb. 

1 lb. 

liucerne Meal 

5 lbs. 

10 lbs. 

Cut Green Food 

At 10 days old 

10% by bulk. 


Du(*klings may be supplied with a little finely cut green 
food from 10 days old until 6 weeks of age, then succulent 
green food should be increased giving 10 per cent, by bulk 
mixed in the mash after six weeks old. Feed the mash at 
regular intervals four times daily for the first six weeks, then 
three times daily until marketed at 10 to 12 weeks old. The 
ration for fattening ducklings may be cheapened at certain 
seasons of the year by adding boiled mashed potatoes and 
sweet potatoes or pumpkin to the extent of 30 per cent, after 
six weeks of age. 

They must have a constant supply of drinking water and 
grit, and, of course, they must have shade. It is better to 
leave them a little hungry than to over-feed them. Fifteen 
to twenty minutes is time enough for ducklings to eat all they 
should three times a day, and whatever is left should be 
removed. Ducklings fed in this way should weigh 5 lbs, to 
6 lbs. at ten weeks old. 

Do not keep them longer than twelve to thirteen weeks 
age. This should be the limit, as they then develop their 
adult plumage and pin feathers. During the next six weeks 
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they will require a lot of nourishment for development with 
■the result that the ducklings do not make economical gain 
in weight. The food they consume during this period would 
add so much to their cost that instead of showing a profit 
they would show a loss. 

An effort should be made to commence hatching as early 
as possible in the breeding season, and produce consecutive 
batches of ducklings for market throughout the season. 

Send to the market birds of the same age and as near as 
possible the same size and value so that a standard quality 
can be established. This is one of the most important factors 
in a regular and profitable market. 


Bugs and beetles take their toll 
but 

Cleanliness Aids Insect Control. 
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The Management and 
Utilisation of Natural Pastures 


fly H. C, Aenold, Manager, Salisbury Experiment Station. 


Hote. The information given in this article is largely 

based on the investigational work which has been conducted 
at the Agricultural Experiment Station, Salisbury, during the 
past eighteen years. These observations are supplemented by 
those of workers in the Union of South Africa, to whom grate- 
ful acknowledgements are due. It has been written in the 
hope that, pending further locally conducted research work 
on this problem, it will serve as a guide to those who desire 
information concerning the methods which may be adopted to 
increase the stock carrying capacity of the natural pastures. 
It is hoped that the practices recommended will replace the 
haphazard methods which have been commonly followed in 
the past which, if continued, will result in the deteriora- 
tion of the pastures, loss of productivity, and their ultimate 
destruction. 

Introductory Bemarka The comparatively small mone- 

tary return received for animal products when they are 
exported from this Colony compel the use of feeding materials 
which are obtainable at low cost. Nature has provided an 
abundant supply of very cheap food in the natural veld; but, 
with the exception of a few months during the rainy season, 
the feeding value of this herbage is too low to produce high 
quality exportable beef. On the one hand, therefore, we 
have A market which demands a steady supply of high quality 
beef, which is obtainable only fiom animals which have 
received sufficient nutriment every day of their lives, and on 
the other hand, cheap natural pasturage of the required 
feeding value, available for short periods only. The bridging 
of the gap between the periods of natural abundance, by the 
provision of food of suitable quality at low cost, is thus seen 
to be the feeders’ main problem. The feeding of crop residues 
ihaV i^lVe this problem in the case of farmers who cultivate 
lai^ but it is the purpose of these notes to direct 
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attention to the merits of the grass crop as an economical 
source of cheap food for farm livestock, and to suggest ways 
and means for its better utilisation. 

There is a tendency among cattle owners to ignore the 
requirements of their pastures, and for these to receive scant 
consideration while the cattle are healthy and in good condi* 
tion as a result of their getting an abundance of young grass. 
In the first stages of veld deterioration the cattle may thrive 
extremely well, because they keep the grass eaten down and 
the resulting growth is all high in nutrient constituents. If 
the veld is continuously overstocked, however, the sleek condi- 
tion of the cattle will be obtained at the expense of the vitality 
of the grasses. After a few years the farmer finds that, 
although the cattle maintain their condition during the rain- 
fall period, there is not sufficient grass to carry the herd as 
far into the winter as in former years; and when a droughty 
season is experienced there is a serious shortage. Although 
short young grass is necessary for the welfare of the livestock, 
and this may be obtained on virgin veld by stocking heavily, 
if that practice is continued too long the cropping power of 
the sward is reduced, and harmful effects to the cattle will 
follow. A balanced system, in wffiich the welfare of the grass 
receives consideration as well as that of the livestock, must 
be worked out, in order that the fullest use may be made of 
the herbage, without impairing the productivity of the sward. 

The limitations of the veld must be kept in view; and 
if it is found that the natural pastures are unable to provide 
sufficient food for the livestock within a margin of safety, 
the necessary steps must be taken to increase the supply by 
the establishment of artificial pastures or by other means. 
Although on parts of the farm which are ploughable it may 
be possible to rectify past mistakes by laying down artificial 
pastures, on those parts which cannot be ploughed, irreparable 
damage may be done by mismanagement before the true state 
of affairs is realised. It must be remembered also that the 
best grasses for the establishment of artificial pastures are 
native to this continent — ^w^th the possible exception of 
paspajum for vlei lands — and unleps these pastures receive the 
attention they require to ensure their productivity and 
persistenpy^ .they also, will deteriorate until they produce 
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little more thaE the veld which preceded them. It may be 
assumed, therefore, that systems of management, similar to 
those required to increase and maintain the productivity of 
natural veld, are best suited for artificial pastures also. 

Valil Management. — Although there are certain general 
principles which are applicable to all types of grasslands, it 
is impossible to lay down definite rules for veld management 
which will be applicable to the Colony as a whole; because 
the factors which influence the growth of the grass such as 
soil, rainfall, species of grass ,etc., vary so widely in different 
districts, or even on different farms, that methods will need 
to be modified to suit the various conditions. Nevertheless, 
in all cases the object will be the same, to make the best 
use of herbage, and to maintain and, when possible, 
increase the productivity of the sward. 

In order that the correct methods of veld management 
may be evolved, it must first be realised that the grass exists 
primarily for itself, and not for the benefit of the farm stock, 
locusts, army worms and other natural enemies. Neverthe- 
less, like all other forms of Nature, it plays its part and makes 
its contribution to the welfare of the whole. The natural 
veld consists of numerous kinds of grass, as well as a number 
of other plants, and these differ in their degree of usefulness. 
Among them are certain species which are more highly valued 
than the others, because their foliage is more palatable to 
farm animals and it is produced in larger quantities than that 
of some of the other species. It behoves all graziers to 
ascertain which of the many kinds of grass comprising their 
veld are the most productive and palatable, and to take pre- 
cautions to prevent them from being destroyed by mis-manage- 
ment. The veld may be regarded as a mixture of several 
kiuds of crops and weeds. The requirements of each of these 
crops differ somewhat from those of the others. Continuous 
competition for soil nutrients, moisture, space, sunlight, etc., 
takes place between the various members of the plant popula- 
tion; and when changes are made which are beneficial to tl^e 
dC'^elopmeni and propagation of certain groups of these 
planiSi the other groups will usually be adversely affected. 
£^or instance, during seasons in which the rainfall is kbove 
nmntnall^ th^tall robust grasses are favoured, but their dwarf 
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competitors are not benefited to tbe same extent, and may, 
indeed, receive a setback. Similarly, light grazing enconTages 
tbe growth and propagation of the tall, seed-producing 
grasses, while moderate stocking and mowing favours the 
dwarf and creeping kinds. By means of grazing, mowing, 
cultivating and applying manures, using the herbage or 
refraining from using or burning it, changes in the proportion 
of the various species of plants comprising the sward can be 
brought about. Whether the changes effected will be found 
advantageous or not, will depend on whether these methods 
find their proper place and proportion in the system of 
management. 

The lifetime of the grass plants varies greatly among the 
different species. The ‘‘annuals^’ exist for a few months only, 
others live for a few years. The veld grasses may be roughly 
divided into three classes according to their method of repro- 
duction, VIZ, 1 (1) Those which depend entirely on seed. (2) 
Bunched or tufted species which produce seed in greater or 
lesser quantities but which also reproduce themselves by 
means of short underground off -shoots. (3) Those which 
depend mainly on creeping runners which establish new plant- 
lets at a distance from the parent plants. Class 1. This 
includes all the annuals and some perennials. Class 2. Apart 
from the new plants which may arise from their seed, the 
species belonging to this class reproduce themselves by the 
repeated formation of new sideshoots. These reach maturity 
and die off in the course of a few years in much the same way 
as the individuals which comprise a clump of banana plants. 
Although the tufts of grass may persist for many years, the 
lifetime of the plantlets of which the tuft is composed does 
not usually exceed three or four years. Class 3. The creeping 
runners, which form the means of reproduction of this class 
of grasses, are usually found above ground; but some species 
have them below ground, while in a few kinds they are found 
both above and below the surface. With few exceptions 
grasses belonging to this group do not produce much seed. 
It includes many of our most valuable pasture grasses. As 
a rule, these are more persistent than those which belong to 
the other groups, but they are migratory. In the natural 
sward the old plants weaken and are ousted by younger plants 
which are usually of another species ; but the creeping 
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raimers extend in all directions and establish, new plants as 
they proceed, and in that way the reproduction of the species 
continues. It will be seen therefore that, although some 
species live longer than others, none of the grass plants live 
for more than a few years, and this must be taken into account 
when the system of management is planned. It is obvious 
that it will be necessary to allow for periods during which 
the energy of the plants may be directed towards the pro- 
pagation of their kind. 

It must be realised that the grass plants cannot maintain 
their vitality and productivity unless growth takes place 
underneath the surface of the ground as well as above it. The 
root system needs to be extended, the worn out parts must be 
renewed, and the materials for this additional growth have 
to be ^^manufactured*’ in the leafy parts of the plant. 
Furthermore, when defoliation is severe, the plants have, 
perforce, to use reserve material from their roots to make new 
leafy growth. It is self-evident, therefore, that when the new 
growth is repeatedly removed at short intervals, the roots 
cannot be adequately nourished, and if the practice is 
continued the root system will eventually be starved and the 
whole plant destroyed. 

When farm livestock are allowed to graze the veld 
without control they will graze off the sweetest and most 
palatable grasses at more frequent intervals than the less 
palatable ones; and, unless the veld is understocked, the best 
kinds will be heavily handicapped in their struggle against 
their aggressive but less valuable neighbours. By controlling 
the grazing a larger proportion of the total herbage can be 
made use of, competition between the best and the second-best 
species can be equalised, and in some areas the productivity 
of the veld can be considerably increased. 

The intensity of the grazing cannot be controlled effec- 
tively until the farm has been divided into camps. The size 
i^nd number of camps will be governed by such factors as the 
value of the land, financial position of the farmer and alsp 
the class of cattle kept. In some areas it may be found that 
the grass types on the farm vary from place to place, and in 
such a case the camps should be arranged, as far as 
practicable, so that the different types occupy separate camps. 
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Due regard must be paid, of course, to tbe provision of 
drinking places and shelter from cold winds, Eveiything 
possible should be done to facilitate the adoption of measures 
of grazing control best suited to each type of veld or each 
dominant type of grass. 

The pastures may then be divided into three main groups. 

(1) Areas which will be grazed during the summer 
months. 

(2) Areas whose herbage will be mown off and preserved 
for winter use. 

(3) Areas which are being recuperated by ' ‘resting/’ or 
are being laid down to artificial pastures. 

In some districts there will be areas where the grasses are 
winter palatable, and these may be reserved for use at that 
time of the yeai. The proportion of vlei pasture to hill 
pasture will also exert considerable influence on the system 
of grazing control. A rotational system should be arranged, 
in which, so far as it is practicable to do so, the various 
summer treatments will be applied to all the different areas in 
successive seasons. Hence areas which are grazed during the 
summer in one year should, when possible, be reserved for 
hay during the next season, and periodically the pastures 
should be allowed to rest throughout the summer without 
being grazed at all until after the grasses have produced seed 
and this has fallen to the ground. In practice, modifications 
of this three-course rotational scheme would probably need to 
be made, e.g., stony land could not be mown for hay, but in 
the first year it could be grazed in the early summer and again 
in the autumn, in the second year it could be grazed during 
mid-summer and winter, and the following year allowed a 
complete rest if necessary until the grasses had produced and 
shed their seed. On some farms it might be found necessary 
to mow the same areas for two or more years in succession, 
and so on ; but a rotational system could be evolved in which 
the grasses would be grazed or mown at different periods in 
successive years, and at suitable intervals a summer resting 
period would be provided for the purpose of allowing the 
grasses to propagate themselves, colonise bare spaces, and 
replace old worn out plants with young, vigorous seedlings or 
plantlets according to their method of propagation. 
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The type of veld will determine the length of the grazing 
and mowing period between complete summer rests which can 
be most economically employed. It is thought that veld which 
consists mainly of palatable, tall, seeding species, will need 
to be rested every third or fourth season when it is desired to- 
retain these species, but the quality of the herbage on parts 
of the veld on which unpalatable, tall, stemmy, free-seeding 
grasses predominate may be improved by mowing at the time 
when these grasses are flowering. The mower should be sel 
high, so that a comparatively small amount only, of the 
creeping, and leafy types of grass is removed. The ‘‘after- 
math’’ is then grazed off during the early winter months. By 
this means the leafy types are partially rested every year ; the 
removal of the tall grass lets in the sunlight to the dwarf 
species and enables them to flourish and propagate their kind. 
On the other hand the stemmy and less valuable grasses are 
prevented from seeding, and the proportion of these in the 
sward is gradually reduced. A farmer who mowed and grazed 
his veld in the manner described informed the writer that ihe 
association of grasses comprising those areas was entirely 
changed in the course of a few years, and its stock carrying 
capacity was doubled. Veld in which the creeping grasses 
predominate will maintain its vitality for a somewhat longer 
period than that which consists of seeding species, provided 
that it is not summer-grazed too severely in the meantime. 

Swards which consist mainly of the couch grasses 
which spread by underground runners, can be rejuvenated by 
loosening the soil with a plough or other suitable implement 
during the early part of the rainy season. The entrance of 
air into the soil will promote bacterial activity and this will 
release plant nutrients which have hitherto remained locked 
up in the old root systems. The new shoots and roots which 
follow will make use of this released fertility and a 
rejuvenated pasture will result. 

Experiments conducted at Potchefstroom, in the Western 
Transvaal, showed that grazing veld during the winter months 
after a complete summer rest had a beneficial effect on the 
germination of the seed in the following season ; and it appears 
that the tramping of the cattle helped to cover the seed. Then, 
by refraining from grazing until well after mid-summer, the 
seedling grasses were enabled to become firmly rooted before 
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encotmtering the depressing effect of defoliation. In this 
Colony the seed of many of the grasses ripens and falls in the 
latter part of the month of Februarj^ and some of it germi- 
nates during March and April. In seasons in which the rain 
continues until April, a small proportion of these grass 
seedlings develop a root system which is large enough to 
enable them to battle against the drought and heat of the 
period which intervenes between the seasonal rains. A part 
of the seed crop remains dormant until the next season, and 
the plantlets which result have a better chance of surviving 
than those which germinate at the end of the rainfall season. 
The seed crop of a number of species is immature when it 
leaves the parent plants and portions of it mature at varying 
intervals over a period of several years. Hence the portion 
which reaches maturity within a few months of the time it 
is shed, germinates as soon as favourable climatic conditions 
arrive, but the other portion will not mature until one, two, 
three or iriore }ears have passed, and in this way separate 
germinations from the same crop of seed will be spread over 
several successive seasons. In other species the seed is 
enveloped in tough coverings which have to be partially worn 
off by abrasion in the sand before the moishire which promotes 
germination can gain access to the seed. The seeds of other 
species are equipped with bristles and awns whose function is 
to bury the seed in the ground. By these and other means 
nature has provided against the possibility of her efforts being 
rendered entirely unfruitful through a single simultaneous 
germination of seedlings encountering unfavourable climatic 
conditions, an invasion by insect pests or other adverse events. 
In their efforts to rejuvenate the sward, the grasses have 
several difficulties to contend with, among these are the 
various fungi which attack the seed heads, c.^., smut and 
ergot; chewing and sucking insects which destroy the half ripe 
seeds, grain eating birds, termites, rodents and other livestock 
which devour the ripened grain. With so many enemies to 
battle against, it is apparent that the grasses should receive 
attention and assistance from those who benefit from their 
products, and it behoves every pastoralist to examine his 
management methods, to observe their effect on the composi- 
tion and density of the sward, and decide whether his actions 
are those of a friend or a foe of the veld. 



884 


THE RHODESIA AGEICDLTURAI. JOURNAL. 


Unless the farm is much understocked, it will be advisable 
to practise short period grazing on the summer pasture areas 
in order that the evil effects of the selective grazing of 
patches of the most palatable grasses may be avoided. Investi- 
gational work that has been conducted at institutions in the 
Union of South Africa has shown that an interval of about 
two months between defoliations is required by the majority 
of the hill types of veld grasses in order that they may 
recover from the effects of being cut down during the summer 
growth period. This indicates that the grazing camp should 
be temporarily divided into comparatively small areas which 
can be completely grazed down within a few days, after which 
the livestock should be moved to another area, and so on. 
These areas should not be grazed again until a period of 
approximately two months has elapsed. In practice it might 
not be found possible to adhere very closely to this two 
monthly system of grazing, but the harmful effects of short- 
interval grazings must not be lost sight of. It is thought that 
the recently introduced method of fencing with electrified wire 
may prove to be of considerable value to farmers by enabling 
them to make temporary enclosures for a small cash outlay. 

If patches of coarse grass are left ungrazed, these should 
be mown off as soon as the animals are moved to a new area, 
in order that the unpalatable species may be prevented from 
seeding and that the young growth which follows will be 
accessible to the cattle when they return to graze that area 
again. 

Of all the troublesome grasses of the veld, Sporobolus 
pyrawidalis, or Catstail, is the most aggressive. It spreads 
rapidly on land which is much tramped and overgrazed, and 
in extreme cases it completely ousts the more valuable species. 
On moderately grazed veld it is found along the cattle tracks, 
around termite mounds, etc. Its foliage is tough, and is not 
readily eaten by cattle when other grasses are available, so 
that during the summer months it flourishes unchecked, and 
produces numerous seed heads which contain a large amount 
of virile seed. The mature seed is very palatable to cattle 
and they eat it greedily, but a proportion of this seed is not 
digested and it is distributed wherever the cattle go, resulting 
in the establishment of the grass wherever suitable conditions 
jtre found. 
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AlthougH it produces green growth both earlier and later 
in the season than the common veld species and is appreciated 
by cattle at these times its foliage is not very nutritious, and 
most farmers consider that it possesses little value as grazing 
and is therefore an undesirable species. The best way to 
prevent it from spreading is to mow it before the seed ripens. 
Two or three cuttings during the course of the season may be 
found necessary, because its growth continues over a long 
period and successive crops of seed heads appear. Where the 
sward consists almost entirely of sporobolus it may be found 
possible to keep it down by grazing with livestock, but care 
should be taken not to spread it on the clean veld by means 
of cattle which have recently eaten the seed. There are 
indications on the grass plots at the Salisbury Experiment 
Station that sporobolus cannot establish itself in competition 
with other pasture grasses when they are in thrifty condition, 
and the sward forms a reasonably dense covering over the soil. 
The weakening of the other grasses through tramping, over- 
grazing, termite attack, etc., creates conditions suitable for 
sporobolus to obtain a place in the sward. 

Preaerving Fodder for Winter Use The necessity for pre- 

serving fodder for use during the winter and early spring 
months is recognised by the majority of cattle owners, but 
many fail to make provision for a protracted winter and few 
gather all the available grass during seasons of plenty with 
a view to keeping some for use during a future season of 
scarcity. 

Young grass is much more nutritious than old grass, and 
for that reason it should be cut as early as possible or it will 
have little value as feed. On the other hand, it is necessary 
to delay cutting until the sward will yield enough fodder to 
more than compensate for the expense involved. In order to 
obtain the requisite quantity and quality it has been found 
that the grass should be cut when it is in the flowering stage ; 
and, in most species, this occurs during the latter part of 
January and early in February. Some farmers affirm that it 
is impossible to make hay at that time of the year because 
of the inclemency of the weather. In this Colony there are 
few seasons in which the wet weather is so continuous as to 
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render hay-making entirely impossible, but there is also 
the difficulty of protecting the hay stacks from rain, fire, 
termites, etc. 

The labour required to build suitable barns, or even to 
build and thatch stacks effectively, is not readily available 
on the majority of the farms in this Colony; and it would 
appear that the preservation of the grass as silage might be 
found the more economical method for that portion of the 
pasture which it is intended to preserve for more than a few 
months. Although, when the sun shines, dry grass as hay 
can be gathered and stacked with somewhat less expenditure 
for labour than can ‘^weC’ grass as silage, there are advan- 
tages in silage, the making of which should not be overlooked, 
e,g, (1) silage-making is less dependent on weather conditions 
tuan hay-making, and this permits of the gathering of the 
grass crop while it is young and nutritious, with the certainty 
that it can be safely stored for an indefinite period. (2) It 
requires less skill to dig or scoop holes in the ground, and 
after they are filled to cover the fodder with earth to protect 
it from nature’s destructive elements, than is required to build 
sheds or even stacks which can be efficiently thatched to 
provide complete protection. For this reason the silage 
method of preserving grass which is cut early, or is to be kept 
until the following season, may be found to be more econo- 
mical than its preservation as hay, when the work has to be 
performed by unskilled labour. (3) When there is difficulty 
in providing sufficient water for the livestock, silage will help 
to solve the problem, because the grass silage made from each 
acre will provide from 300 to 600 gallons of water. On most 
farms there will be reasons for making both silage and hay. 

Trials recently conducted in Natal have shown that in 
sunny weather it is possible to cut, gather the wilted material, 
and pack it into loose bales within the space of a few hours. 
The bales are stacked with air spaces between, and temporarily 
roofed until the curing processes are completed. By this 
means, hay which contains a high proportion of protein can be 
obtained, and it has a feeding value which is high enough 
to maintain cattle in fairly good condition throughout the 
winter months,* without the addition of concentrates. Another 
method of curing hay during protracted spells of wet weather 
is by the use of tripods made of light poles about six feet high. 
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Cross-bars of about the same length placed horizontally, 18 
inches from the ground, keep the slanting legs rigid; and one 
or two hoops of wire between the cross-bars and the top may 
be found necessary when short material is being handled, to 
prevent it from falling between the legs. The wilted grass is 
placed around the tripod to form a small stack with a hollow 
centre. The ventilation of the stack will be improved if the 
horizontal cross-piece project about 18 inches beyond the 
tripod legs to keep the material off the ground at those points 
and so facilitate the entrance of air to the centre of the stack. 
Sufficient ventilation is thus provided to prevent injurious 
heating, and although rain may penetrate for several inches 
inio the material, the support afforded by the tripod prevents 
the wet grass from settling too closely, and it soon dries again 
after the storm has passed. It is seen, therefore, that farmers 
who wish to preserve their surplus grass while its feeding 
value is high, have a number of methods to choose from. 
Furthermore, the crop of grass which follows the mid-summer 
hay crop wdll be more nutritious than that of the whole 
season^s growth, and will be of great value for autumn 
pasturage. In addition to the hay which is cut at mid- 
summer, high quality hay can be obtained by closely grazing 
the veld during the early summer, and then reserving the 
grass until the autumn, when it can be converted into hay, 
and there is little likelihood of rain interfering with the work. 
Vlei pastures are particularly useful for winter and early 
spring grazing, but during the summer months the cattle 
prefer the sweeter grasses found on the hills, and the growth 
on the vleis is left to become coarse and unpalatable. In such 
cases the removal of the coarse grow^th during the late 
summer, even if it can only be used as bedding, is worth the 
trouble, because the autumn growth of new grass wdll be made 
accessible to the livestock, and will provide nutritious food 
at a time of the year when the pastures on the hills are rapidly 
losing their productivity and nutritive value. 

It is apparent, therefore, that the mowdng machine can 
be of great assistance in the management and utilisation 
of pastures. It can be used for three purposes, namely : (1) 
to enable the storage of surplus fodder for future use; (2) to 
facilitate the removal of grow’th which, if allowed to remain, 
would become coarse and valueless as fodder, and also render 
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subsequent young nutritious growth inaccessible to the live- 
stock, except in adulteration with old grass; (3) it can be 
employed to off-set the evil effects of selective grazing by the 
livestock. By cutting down the coarse grasses, weeds, etc.^ 
their growth and seed production may be retarded ; they then 
receive a check to their development comparable with that 
imposed on the palatable grasses which have been grazed 
down. By this means the best grasses can be assisted in their 
struggle with the less valuable members of the sward. 

Grass Burning. — The devastation caused by uncontrollable 
grass fires which sweep across the veld during the rainless 
winter and spring months is apparent to all observant persons, 
ana it is not necessary to reiterates here, the warnings 
frequently given about this phase of the question. Although 
it is a bad master, fire can be made to serve useful purposes 
in veld management, chiefly for removing surplus old grass 
which would definitely prevent a(‘ce88 by the livestock to the 
new growth, and as a means of checking the vitality of 
grasses whose growth becomes wiry and unpalatable early in 
the season. 

When the veld consists almost entirely of winter palatable 
grasses, such as the Urochloas and Panicums, and the live- 
stock are numerous enough to consume the greater pari of the 
growth, burning may never be necessary. On the other hand, 
when the veld is comprised of tall Hhatch grass’^ types, whose 
growth has matured unchecked by grazing animals or the 
mowing machine, the only practicable method of restoring its 
value for pasture is by burning off the useless coarse growth. 
Between these two extremes there are numerous gradations in 
types of veld, in which sweet and sour, fine and coarse species 
are mixed in different proportions. When the bulk of the 
growth has already been removed by the mower or the grazing 
animals, there is nothing to be gained by burning the grass 
which remains, because it forms a very valuable protective 
blanket for the spil, which reduces the drying effects of sun 
and wind, and the eroding power of heavy rain, but it does 
not prevent access hj\ the livestock to the new growth. In 
general, therefore, when! the area which has been grazed down 
by the livestock exceeds 50 per cent, of the total, burning the 
rcmaindeT is not advisable, excepting perhaps when steps can 
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be taken to restrict the fire to the ungrazed areas. When 
more than half of the veld is covered by grasses which are 
coarse, sour or unpalatable to livestock for any other reason, 
the stock-carrying capacity of the area will be reduced if the 
useless material is not removed. Whether it will be advan- 
tageous to burn or not, will depend on such factors as the 
type of veld, the number of stock to be grazed, whether it 
was burned in the previous season and whether it is desired 
to rest the veld to allow the grasses to produce seed. 

In addition to its employment for the removal of useless 
material, fire can be used for the suppression of undesirable 
forms of vegetation. IN^early all kinds of grass are palatable 
to livestock in the early summer, but their growth is so rapid 
during the rainy season that the livestock are unable to eat 
it all, hence they graze only on the patches which contain the 
succulent kinds, leaving the less palatable grasses to grow 
unchecked. If this is allowed to eoDtinue for a number of 
years it may eventually result in the elimination of the more 
valuable species and the propagation of those kinds which 
quickly become tough and wiry. Much can be done to check 
the increase of the wiry grasses by burning the patches with 
heavy growth, but leaving the grazed patches unburned. To 
accomplish this, the firing must be done when conditions are 
favourable, such as during a calm evening, or a few hours 
after rain has fallen, when the short grass will not burn. Thus 
the useless old grass may be removed, but the protective cover 
on the grazed areas will be retained. The young grow^th of 
the wiry species which later appears on the burnt areas will 
be eaten down closely, while that on the unburnt patches will 
be less severely grazed. In this way the patches which are 
left ungrazed in the previous season may be made to contri- 
bute towards the grazing during the next season, w^hile those 
of sweet grasses, w^hich were overgrazed before, will have a 
better chance to make normal grow^th, and recover some- 
what from the effect of previous maltreatment. The close 
cropping of the young growth of the wiry species reduces their 
vigour, production of seed, and ability to compete with the 
other grasses; but the full benefit to be derived from this 
method of veld treatment will not accrue unless it is combined 
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with periodical resting to allow the sweet grasses to produce 
seed, and by this means spread to the areas previously 
occupied by the less valuable species. 

. In certain bush veld areas in parts of the Union of South 
Africa it has been observed that withholding fire, in conjunc- 
tion with overstocking, has resulted in a large increase in 
the number of thorn bushes, and the consequent ousting of 
the pasture grasses. The increase of thorn bush is believed 
to be due to this overgrazing combined with the absence of 
fires; and it is thought that on veld of lhat type the most 
economical way to prevent thorn bush from spreading is to 
refrain from grazing for a season or two, and to fire the result- 
ing growth of grass when the conditions are such that a 
maximum amount of heat will be generated and by that nieans 
destroy as many thorn bushes as possible. In this Colony, 
however, where labour can be obtained at comparatively cheap 
rates, it might be found more economical to grub up the trees 
rather than to forego the grazing for two seasons, and then 
only effecting a partial destruction of all but the smallest 
bushes. 

At Cedara in Natal, carefully conducted experiments 
showed that periodical burning of the veld was necessary to 
ensure the vigour and dominance of the most useful natural 
grass found in that locality, namely, red grass, or Theweda 
ifiandra, var. Burchelli. It was found that when fire was 
withheld for more than two seasons, other less valuable grasses 
made their appearance. The average annual rainfall at 
Cedara is 36 inches, and it is spread over a considerably longer 
period than the rainfall in this Colony, excepting for the 
mountainous parts along the Eastern Border, and, so far as 
this Colony is concerned, it is only in those districts that the 
Cedara results are likely to be applicable. Climatic conditions 
over the greater part of Southern Rhodesia are more similar 
to those of the Western Transvaal than those of Natal. 
Investigations conducted at Potcbefstroom into the effect of 
hurning the whole of the veld each year for a period of six 
years showed that it caused an increase in the proportion of 
bare ground from 5 to 45 per cent, ; also the wiry species of 
grass increased, and there was a proportionate decrease in the 
palatable species. The effect was equally harmful, whether 
tlie burning was done in June or whether it dslayeJ until 
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September in each year. These results indicate that the Bho- 
-desian species of Tlnemeda and other palatable grasses are 
not likidy to be benefited by annual burning; and further- 
more, that it is most important to take adequate precautions 
to prevent the indiscriminate firing of the veld, and that this 
should only be allowed when here is a definite purpose in view. 

Applications of Chemical Fertilisers to Veld The yield of 

veld herbage may be increased by applications of fertilisers. 
Those which supply nitrogen are the most effective; but, as 
a general rule, the increase of fodder obtained does not justify 
tlie ex])ense involved, except perhaps, for dairy farmers or 
others who obtain relatively high prices for their products. 
It is obvious t licit the fertiliser falls on the weeds as well as on 
the useful species in the sward, and although certain members 
of the veld flora do not respond to the increased fertility on 
certain types of veld, some of the unpalatable weeds and 
grasses are benefited by the fertiliser, e./;., Mexican marigold, 
Sporoholvs spp. These flourish, unchecked by the livestock, 
while the vigour of the more nutritious and palatable species 
is depressed through defoliation by the grazing animals. For 
these reasons applications of fertiliser to the natural veld 
should only be made on an experimental scale at first. If the 
resulting growth is found to justify larger applications, they 
can then be made to areas which are found to give the largest 
response. The results of experiments conducted on a large 
scale indicate that profitable returns will usually only be 
obtained from areas on which the grass population consists 
very largely of palatable species. 

From the infoi’matit)u given it will be possible to 
formulate s(*hemes for the management of pastures and the 
preservation of their fodder, which will enable cattle owners 
to maintain their herds in good condition throughout the year, 
and only those which are to be finished off for slaughter wdll 
need vsupplementary feeding. 
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Summary of the Game Laws 
of Southern Rhodesia 

AS AT 1st 1939. 


Owing to changes which have been effected in the Game 
Laws and in consequence of requests for information, the 
following is published in a summarised form : — 

CLOSE SEASONS for game are: — 

(1) Ordinary Game (exclusive of duck and geese) — 

Throughout the Colony from Ist October to 30th 

April. 

All ducks and geese — 

Throughout the Colony 1st May to 31 sf October 

(2) Special Game — 

Throughout the Colony from 1st December to 
30th June. 

DEFINITIONS. 

Ordinary Game, — Duiker, steinbuck, Sharpe’s steinbuck 
(locally known as grysbok), klipspringer, warthog, gnu or 
wildebeeste, francolin (including pheasant and partridge), 
sand grouse (Naniaqua partridge), Indian partridge or Chi km, 
guinea-fowl, all duck and geese. 

Special Game, — Buffalo, zebra, reedbuck, bushbuck, 
koodoo, sable, wateibuck, lechwe, pookoo, impala, tsessabe (in 
the native districts of Sebungwe, Lomagundi, Wankie, Insiza, 
Belingwe, (liibi and Gwanda only), Lichtenstein’s harte- 
beest (in the native districts of Ndanga and Bikita only). 

Royal Game , — Elephant (only those with tusks exceeding 
11 lbs. in weight each), rhinoceros, giraffe, eland, roan, gems- 
buck, inyala, situtunga, hippopotamus, Lichtenstein’s harte- 
beest (in all native districts except Ndanga and Bikita), 
tsessabe (in all native districts except vSebungwe, Lomagundi, 
Wankie, Belingwe, Insiza, Chibi and Gwanda), ostrich, rooi 
<Jr Cape hartebeeste. 



The follo^^ing biids and animal« are protected throughout 
the Colony. 

(1) All species of storks [Flataledae Ciconiidne, Scopidae 
and Ephippiorh ynclms (Saddle billed stork). 

(2) Norinannks pratincole {Glareola melanoptera) . 

(3) All species of egrets {Ilerodias) and the cattle egret 
oi tick bird (Buhnh v.s ihh). 

(4j Waitled starling {Thiophus rarunculatus) . 

(5) The dikkops {Oedfrnemv<i) and all species of plover 
{CJioradmdae). 

(6) All species of cranes [Gruidae). 

(7) All species of owls (Strigidae and Bubonidae). 

(8) The siandard-winger nightjar [Cosmetorms vecnU 

I arms), 

(9) All species of bee-eateis (Meropidae). 

(10) All species of rollers {C oraciidae) , 

(11) The narina Irogon [Hapalodervia narnia), 

(12) All species of flamingoes (Phoenicoptendae). 

(13) All species of Ibis {Ihidid^e). 

(14) All species of Orioles {On oh doe). 

(15) All species of sunbiids (Nectar inia^ Cipiniins, 

A ntliofhreptes). 

(16) All s])ecieR of bustard (Oudae) (*onimonly known as 
])au, })a\i\\, kooiban, knoibaan. 

(17) All species of lovebiids (Agapoi 

(18) All species of Hoopoes (T^ pupidae and Irrmondne). 

(19) Ground Hornbill (Bucorvv^ cafer). 

(20) Secretary birds (SapUianvs serpcnfartvs). 

(21) Lemur (Gelapo crassicavdatas). 

(22 ) Aard Wolf. 

(23) Nyala. 
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(24) White rhinoceros. 

(25) Pangolin. 

(26) Elephant (in respect of specimens of whii h tusks 
do not exceed 11 lbs. in weight each). 

(27) Eland is protected in a portion of the Melsetter 
District until August, 1942. 

LICENCES. 

The following are the fees for game licences : — 


(a) Ordinary game licence £1 0 0 

(h) For a special game licence to a person 

domiciled in Southern Rhodesia ... 5 0 0 

(b) To a person not so domiciled 25 0 0 

(c) For a royal game licence to a person 

domiciled in Southern Rhodesia 25 0 0 

(c) To a person not so domiciled 50 0 0 

(d) For an owner’s game licence 1 0 0 

(e) For a sale licence 10 0 0 


An unlimited number of game of Class A may be hunted 
under an ordinary licence. 

The holder of a special game licence may hunt three head 
of each of the species mentioned in Class B and no more, or 
should he elect to hunt more than three head of any one 
species in that class, then not more than fifteen head of game 
mentioned in Class B in all. 

The number of head of royal game which may be hunted 
under a royal game licence is specified on each licence. 

An owner’s game licence entitles the holder to hunt any 
game animals (whether open season or close season and 
whether day or night) other than game protected by Proclama- 
tion. It does not entitle the holder to hunt any game birds 
except ostriches. 

A sale licence entitles the holder to sell any dead game 
lawfully taken in the Colony during the open season, but does 
not authorise the sale of biltong or the hides or skins of game, 
for which a special permit is necessary. 



GAME LAWS OF SOOTHERJf RHODESIA. 




With the exception of a royal game licence, licences are 
issued by Magistrates, Civil Commissioners and Native Com- 
missioners. 

The royal game licence is issued at the discretion of the 
Minister of Agriculture and Lands. 

The shooting of game at night is prohibited, except 
where permission is granted by the Act. 

The owner or occupier of cultivated land may shoot any 
vild animal or bird actually doing damage on such land. 

Licences are not transferable and must be produced upon 
demand by any police officer. 

The holder of a licence must not hunt game or trespass 
upon tlie land of another without permission of the owner or 
occupier. 

Animals may not be hunted in the Wankie, Kazuma Pan, 
V ictoria Falls, Lake Alice and Gona-re-zhou Game Reserves 
or the Matopos National Park. 

The use of motor vehicles or aircraft for the purpose of 
hunting or 8tam})eding animals and the driving or surround- 
ing of animals by means of fire are prohibited. 

The possession of any wire snare or any other device for 
the snaring and trapping of animals is an offence on private 
land without the })ermission of the owner. 

(Vu’tain animals and birds, the protection of which is 
ne(‘essary or desirable in the continent of Africa, are known 
as ‘‘prescribed animals, and a “trophy*' of any prescribed 
animal is any durable portion of or anything part of or pro- 
duced fron) such animal, unless it shall have lost its original 
identity by a process of hona fide manufacture. 

Of prescribed animals those which are found in this 
Colony are : — 

Lemurs, aard wolf, nyola, white and black rhino- 
ceros, elephant, giraffe, pangolin, marabou, ground 
hornbill, ostrich, secretary bird, egrets and buff- 
backed heron. 
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Import into or export from the Colony of any pres(*ribed 
animal or trophy may not take place, ex(‘ept at places where 
there is a customs port of entry. 

The export of any prescribed animal or trojdiy without 
a certificate from the Minister is })rohibite(l. 

Trophies of ivory or rhinoceros horn for export must be 
identified by marks prescribed b\" the Minister. Other trophies 
must be so described in the certifii'aie of export as to be 
identified with as much certainty as possible. 

The selling or manufai turing from or otherwise dealing 
in any prescribed animal or trophy is j)rohibited, unless such 
shall have been lawfully imported into or obtained in the 
Colony. 

Prescribed animals, alive or dead, and their trophies, if 
taken unlawfully or found, belong to the Governor. 

Persons finding dead prescribed animals or trophies or 
killing such animals in defence of self or another or in error 
or by accident, unless equipped with a ])ermit or licence, must 
report the fact at once to the nearest Government official and 
shall deliver to such official such of the trophies as may be 
required by the Governor. Payment may be made to cover 
the cost of transport of trophies to the nearest Government 
station in cases as the Governor may deem fit. 

It is unlawful for a person to possess, receive or traffic 
in any prescribed animal or trophy which is the property of 
the Governor with the intent of depriving the Governor of 
the same. 

No live game or hippopotamus tusks may be exjmrted 
from the Colony without the written permission of the 
Minister of Agriculture and Lands. Exporters of live game 
must also obtain a certificate of health from the Chief Veteri- 
nary Surgeon, Salisbuiy. 

The issue of })erTiiits for the capture or hunting of game 
for scientific or other purposes is at the discretion of the 
Minister of Agriculture and Lands, to whom application 
should be addressed by the scientific institute or zoological 
society requiring the specimens. 
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The hunting of game without licence is permitted in 
certain specified tsetse fly areas in the Wankie and Melsetter 
districts. 

Heavy penalties are provided for contravention of the 

Act. 

(Summarised from the ‘‘Game and Fish Preservation Act, 
1929/’ as amended, and from relative Government Notices 
and Proclamations.) 


Ihujs (uu! beetles take their toll 
hat 

(lea/il I ness Aids Insect Control. 
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Rhodesia Weather Bureau. 

MARCH, 1939. 


Pressure. — The luean barometric pressure was consider- 
ably below normal OA^er the whole country. The lowest mean 
was at TJmtali, 2.0 mb. below. 

Temperature. Mean monthly maxima were A^ery low, 

A'arying from Fort Victoria F. below normal to Stajileford 
2.8° F. below. Mean minima were generally about normal, 
so that the mean tenijierature for the country w^as 2 — 8° F. 
below normal. Humidity as measured by dewpoint Avas about 
normal. 

Painfall. — The heaA’^y continuous rains exjierieiHed in 
February continued into the early part of Mandi and were 
succeeded by fairly general shower conditions, wlii(‘h con- 
tinued to the 17th. From that date widespread precipitation 
ceased, although showers were recorded eA’ery day to the end 
of the month. The average for March was 6.8 inches, or 2.4 
inches above normal. The total from the Ist October is 89.6 
inches, a figure which has been exceeded twice — 1917 /18 with 
46.1 and 1924/26 with 46.2 inches. 

The AAeather generally Avas overcast early in the montli 
and a fair amount of cloud continued through the month. 


Station. 

Inches. 

Normal. 

No. of 

Beitbridge 

0.04 

1 .58 

8 

Bin dura 

9.94 

4.95 

10 

Bulawayo 

6.12 

3.31 

11 

(Jhipinga 

15.07 

7.91 

23 

Enkeldoorn 

3.78 

4.03 

15 

Fort Victoria 

5.26 

3.52 

17 

Gwaai Siding 

10.04 

3.39 

15 

Gwanda 

1.25 

3.00 

8 

Gwelo 

5.37 

3.39 

14 



WEATHER BUREAU. 


39 » 


Station. 

Inches. 

Normal. 

No. of Days.. 

Hartley 

6.24 

4.35 

16 

Inyanga 

12.51 

5.44 

18 

Marandellas 

9.30 

5.89 

15 

Miami 

11.79 

4.77 

23 

Mount Darwin 

5.39 

3.65 

15 

Mount Nuza 

24.93 

9.80 

26 

Mtoko 

5.92 

3.54 

17 

New Year’s Gift 

8.55 

3.74 

22 

Niianetsi 

3.61 

2.45 

16 

J^lumtree 

3.90 

2.82 

10 

Que Que 

7.68 

3.89 

15 

Riisapi 

15.14 

5.06 

18 

Salisbury 

11.82 

4.47 

20 

vSlialiani 

4.62 

4.05 

14 

Sinoia 

10.83 

4.11 

18 

Si{)olilo 

13.12 

4.04 

19 

Staj)lef'ord 


11.23 

25 

Unitali 

13.64 

5.23 

23 

Victoria Falls 

4.39 

3.84 

18 

Wankio 

4.29 

3.01 

17 

Abercorn 

8.56 

— 

18 

Dalovale 

6.35 

— 

12 

Hrokeii Hill 

5.50 


16 

Fort Jameson 

6.51 

— 

19 

Fort Hose berry 

2.70 

— 

9 

Isoka *. 

13.38 

— 

21 

KamJiindn 

13.40 

— 

18 

Kapiri Alposhi 

5.85 

— 

14 

Kasama 

9.95 

— 

17 

Kasempa 

3.39 

— 

10 

Livingstone 

5.33 

— 

17 
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Station. 

Inches. 

Normal. No. of Days. 

JiUsaka 

8.06 

- 19 

Mankoya 

10.54 

- 12 

Mazabuka 

7.41 

- 16 

Mkushi 

8.75 

- 17 

Mongu 

13.42 

- 16 

Mpika 

4.33 

__ 17 

Mporokoso 

7.61 

20 

Mufulira 

9.39 

— 20 

MwiiiiluDfra 

5.53 

- 16 

Namwala 

7.97 

- 13 

Ndola 

5.16 

~ 15 

Senanga 

6.96 

- 17 

Sesheke 

5.82 

- 12 

Shiwa Ngandii 

4.99 

— 19 

Solwezi 

6.01 

- 14 
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Rainfall in March, 1939, in Hundredths of an Inch. Telegraphic Reports. 
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SOUTHERN RHODESIA 

Locust Invasion, 1923-39. 

Monthly Beport No. 76. March, 1939. 


During the present season, up to the end of Mandi, 
hoppers of the Bed Locust {Nornadacris septemfasciata^ Serv.) 
have appeared in twenty-two out of the thirty-two districts 
of the Colony, namely, Sebungwe, Lomagundi, Darwin, 
Mtoko, Mrewa, Mazoe, Salisbury, Makoni, Tiiyanga, TJintali, 
Melsetter, Bikita, Charter, Victoria, Ndanga, Chibi, 
Belingw^e, Gwanda, Matobo, Balalinia-Mangw^e, Insiza and 
Gwelo. 

In many of the districts only small hatchings lia\e 
occurred, but the hatchings have been considerable in Darwdn, 
Mrewa, Mtoko, Unitali, Bikita, Belingw^e and Ndanga. 

Country in native occupation has been mainly att'ected 
and efforts have been concentrated on protecting the crops. 
The continuous rains and swollen rivers have hampered opera- 
tions, but no widespread damage has as yet been reported. 

Towards the end of March hoppers were reported to have 
died from natural causes in two districts, but the cause of 
death has not yet been ascertained. 

A small supply of the locust bait used in the Union of 
South Africa was obtained during February for experimental 
purposes. This has been distributed to various districts with 
instructions in the method of use, and a request for a report 
on the results obtained. One farmer has reported very satis- 
factory results. Unfortunately, the overwhelming rains and 
the remoteness of the outbreaks have prevented any officer of 
this branch from carrying out experiments with the bait. 

Eupeht W. Jack, 

Chief Entomologist. 



VETEKIKAHT EKPORT. 
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Southern Rhodesia Veterinary 
Report. 

MARCH, 1909. 

DISEASES. 

No fresh outbreaks of seheduled diseases. 

TUBEllCTTLIN TEST. 

Fifty bulls were tested upon importation and five re-actors 
were destroyed. One hundred and one bead, to be exported 
to the Belgian Congo, were tested at Bulawayo and there were 
seven re-actors. 


MALJ.EIN TEST. 

Nil. 

IMPORTATIONS. 

From the United Kingdom. — Bulls 9. 

Fi'om the Thiioii of South Africa. — Bulls 49, sheep l,d4'». 
pigs 1. 

From tin* Bechuanaland Protectorate. — Sheep TSth 
EXPORTATIONS. 

To the Union of South Africa. — Oxen 43. 

To the Belgian Congo. — Bulls 49, cows 54. 

To Portuguese East Africa. — Cows 12, oxen 20, goats 40. 
To the Bechuanaland Protectorate. — Goats 13. 

EXPORTATIONS— MISCELLANEOUS. 

To the United Kingdom. — Chilled beef quarters, 3,945; 
frozen boneless beef quarters, 594; brains, 56 lbs.; pancreas, 



406 


THE RHODESIA AQRICTOTURAE JOHRNAE. 


86 lbs. ; tongues, 6,384 lbs. ; livers, 17,554 lbs. ; Hearts, 
4,499 lbs, ; tails, 2,627 lbs. ; skirts, 2,756 lbs. 

To Northern Rhodesia. — Nil. 

To the Belgian Congo. — Beef carcases, 125; offal, 573 lbs. 
To the Union of South Africa. — Corned beef, 68,762 lbs. 
To Bechuanaland Protectorate. — Corned beef, 10,080 lbs. 
To Basutoland. — Corned beef, 360 lbs. 

S. A. Myhill, 

Chief Veterinary Surgeon. 
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Departmental Bulletins. 


The following Bulletins ere available for distribution at 3d. per oopy. 
Application should be made to the Editor, Department of Agriculture, 
Salisbury, and remittances must accompany orders. 


N.B. — The date the article appeared in the Journal is indicated in abbre- 
viated form before the number, e g., 8/22, No. 429, means that Bulletin 
429 appeared m the Journal for August, 1922. 





AGRICULTURE AND CROPS. 

7/25. 

No. 

545. 

Artificial or Synthetic Farmyard Manure, by H. G. 
Mundy, Dip.Agric., F.L.S. 

5/27. 

No. 

643. 

Noxious Weeds in Southern Rhodesia, by F. Eyles, 
Botanist. 

12/27. 

No. 

663. 

The Use of Fertilisers and Manures in Southern Rho- 
desia, by A. D. Husband, A.I.C., Chief Chemist. 

2/28. 

No. 

674 

Top Dressing of Maize against Stalk Borer, by H. C. 
Arnold. 

3/28. 

No. 

681. 

The Sunflower (Helianthus Annuus) (Revised), by S. D. 
Tinisun, M.C., Dip.Agric. 

6/28. 

No. 

695. 

The Castor Oil Plant (Ricinus spp.), by S. D. Timson, 
M.C., Dip.Agric. 

y/28. 

No. 

705 

Suggested Ciopping Programmes for Farms on the Sand 
Veld, by D. E, McLoughhn, Assistant Agriculturist. 

10/28. 

No. 

710. 

Monthly Reminders for the Farming Year, by the 
Division of the Chief Agriculturist. 

3/29. 

No. 

727. 

Farmyard Manure, by A. P. Taylor, M.A., B.Sc., Agri- 
cultural Chemist. 

3/29. 

No. 

732. 

Two Common Diseases of Potato Tubers in Rhodesia, by 
J C. F. Hopkins, BSc. (Bond.), A.I.C.T.A. 

7/29. 

No. 

743. 

Sunn Hemp, by S. D. Timson, M.C., Dip.Agric. 

9/29. 

No. 

751. 

The Sweet Potato, by S. D. Timson, M.C., Dip.Agric. 
(Wye). 

10/29. 

No. 

758 

Instructions for Taking Soil Samples. Issued by the 
Division of Chemistry. 

1/30. 

No. 

768. 

The Ground Nut (Arachis hypogaea), by S. D. Timson, 
M.C., Dip.Agric. (Wye). 

3/30. 

No. 

776. 

Regulations Governing the Export of Maize and Maize 
Meal through the Port of Beira. 

n/30. 

No. 

797. 

Green Manuring: An Essential Practice in Rhodesian 
Farming, by H. G. Mundy, Dip.Agric. (Wye), F.L.S., 
Chief Agriculturist, 

1/31. 

No. 

802. 

Witch Weed, by S. D. Timson, M.C., Inter.B.Sc. 
(Agric.) London., Dip.Agric (Wye), Assistant Agricul- 
turist. 
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3/31. No. 816. New Strains of Oats for Southern Ehodesia^ by H. C. 

Arnold, Manager, Agricultural Experiment Station, 
Salisbury. 

4/31. No 816. Preliminary List of the more Common Grasses of 

Southern Rhodesia, by Sydney M, Stent, Botanist for 
Pasture Research. 

6/31. No. 822. Re-stacking of Maize rejected for Export on account of 
Excessive Moisture. 

9/31. No. 826. Some Poisonous Plants of Southern Rhodesia, by Sydney 
M. Stent, Senior Botanist. 

10/31. No. 831. Revised Notes on Cotton Growing in Southern Rhodesia, 
by G. S. Cameron. 

11/31. No. 836. The Potato, by S. D. Timson, M.C., Dip.Agric. (Wye). 

12/31. No. 837. Veld Grass Silage: A Feature in Rhodesian Pasture 

Management, by H. G. Mundy, Dip.Agric. (Wye), 
F.L.S., Chief, Division of Plant Industry. 

6/32. No. 855. Pigeon-hole Method of Stacking Maize, by Division of 
Plant Industry. 

8/32. No. 859. Twenty -one Years of Plant Introduction, by Major 

Mundy, Chief Division of Plant Industry. 

2/33. No 878. A.I.V. Silage: Memorandum prepared and circulated by 
Imperial Bureau of Animal Nutrition. 

11/34. No. 936. Witchweed, by S. D. Timson, M.C. Dip.Agric. (Wye), 
Assistant Agriculturist. 

10/35. No. 970. Rhodes Grass for the Southern Rhodesian Tobacco 
Grower, by African Explosives and Industries, Ltd. 

11/35. No. 972. Notes on Witchweed, by S. D. Timson, M.C., Dip.Agric. 
(Wye), Assistant Agriculturist. 

6/36. No. 992. Annual Report of the Agriculturist for the year 1935, 
by D. E. McLoughlin, Agriculturist. 

4/37. No. 1022. Smut Diseases of Wheat in Southern Rhodesia, by G. M. 

Wickens, B.Sc. Agric., Ph.D., D.I.C., Plant Pathologist, 
Tobacco Research Station, Trelawney. 

10/37. No. 1046. Green Manuring: Two Important Factors Affecting 
Success, by S. D. Timson, M.C., Assistant Agriculturist, 
and H. C. Arnold, Manager, The Agricultural Experi- 
ment Station. 

10/38. No. 1084. Improved Pastures, by 8. D. Timson, M.C., Assistant 
Agriculturist. 

2/39. No. 1101. Grass Silage, by H. C. Arnold, Manager, Salisbury 
Experiment Station 

REPORTS ON CROP EXPERIMENTS. 

7/27. No. 649. Annual Report of Experiments, 1925-26, Agricultural' 
Experiment Station, Salisbury, by H. C. Arnold, 

Manager. 

4/28. No. 683. Annual Report of Experiments, 1926-27, Agricultural 
Experiment Station, Salisbury, by H. C. Arnold, 

Station Manager. 

7/29. No. 745. Salisbury Agricultural Experiment Station Annual 
Report, 1927-28, by H. C. Arnold. 

7/30. No. 789. Agricultural Experiment Station, Salisbury. Annual 
Report of Experiments, 1928-29, by H. C. Arnold. ^ 

9/51. No. 830. Salisbury Agricultural Experiment Station, Annual 
Report, 1929-30, by H. 0. Arnold, Manager. 

10/32. No. 864. Annual Report, 1930-31 : Agricultural Experiment 
Station, by H. C. Arnold, Station Manager. 
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6/33. No. 895. Salisbury Agricultural Experimeot Station Annual 

Report, 1931-32, by H. C. Arnold, Manager. 

3/34. No. 914. Gwelo Municipal Demonstration Station: Final Report, 
1933, by S. D. Timson, M.C., Dip.Agric. (Wye), 
Assistant Agriculturist. 

9/35. No 965. Salisbury Agricultural Experiment Station Annual 

Report, 1933-34, by H. C. Arnold, Manager. 


TOBACCO. 

8/26. No. 605. Flue-curing Tobacco Barns, Bulking and Grading Sheds, 
by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

9/26. No. 615. The Culture of Virginia Tobacco in Southern Rhodesia: 
Field Management, by D. D. Brown. 

5/27. No. 641. The Handling, Grading and Baling of Cured Virginia 
Tobacco, by D. D. Brown. 

6/27. No. 644. Tobacco Baling Boxes, by B. G. Gnndry, Irrigation 
Branch. 

9/27. No. 653. The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 
B.Sc. (Bond.), A.I.C.T.A. (Trinidad) 

11/27. No 661. Flue-curing Tobacco Barns, 12 ft. x 12 ft. x 16 ft., by 
B. G. Gundry. 

1/28. No. 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. 

2/28. No. 671. Wildfire and Angular Spot of Tobacco, by J. C, F. 
Hopkins, B.Sc., A.I.C.T.A. 

12/28. No. 715. Turkish Tobacco Culture in Southern Rhodesia, by 
D. D. Brown, Chief Tobacco Expert. 

3/29. No, 728. Suggested Crop Rotations for Tobacco Growers, by 
D. D. Brown, Chief Tobacco Expert. 

4/29. No. 734. Common Faults in Curing Virginia Bright Tobacco, by 
D. D. Brown, Tobacco and Cotton Expert. 

8/29. No. 748. Frog Eye Disease of Tobacco, by J, C. F. Hopkins, B.Sc. 

(Lond.), A.I.C.T.A., Chief Botanist and Mycologist. 
9/29. No. 753. Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 

Hopkins, B.Sc. (Lond.), A.I.C.T.A., Chief Botanist 
and Mycologist. 

2/30. No. 771. Dark Fire-cured Tobacco: Field Operations, by D. D. 
Brown, Chief Tobacco Expert. 

3/30. No 774. Dark Fire-cured Tobacco: Harvesting and Oaring, by 
D. D. Brown, Chief Tobacco Expert. 

6/30. No. 784. Field Control of Frenching in Tobacco, by J. C. F. 

Hopkins, B.Sc. (Lond.), A.I.C.T.A., Plant Pathologist. 
3/31. No. 812. Selection of Tobacco Seed Plants, by H. F. Ellis, M.Sc., 
B.S. (Agric.), Tobacco Adviser. 

11/31. No. 835. Tobacco Culture: Transplanting Operations, by D. D. 
Brown, 

3/52. No. 846. Leaf Curl in Tobacco, by Dr. H. H. Storey. 

3/33. No. 885. Tobacco Culture in Southern Rhodesia; The Harvesting 
and Curing of Virginia Tobacco, by D. D. Brown, 
Chief Tobacco Officer. 

8/36. No. 996. The “Gundry** Tobacco Furnace, by B, G Gundry, 
A.LMech.E. 
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12/36. No. 1009. 
4/37. No. 1025. 

6/37. No. 1026. 
8/37. No. 1039. 
1/38. No. 1054. 
3/38. No. 1063, 

5/38. No. 1070. 

6/38. No. 1072. 


Tobacco Eesearch on the Trelawney Station 1935-36 
Season. 

Report of the Tobacco Research Board, by Chas. K. 
Brain, M.A., D.Sc., Director of Agriculture and 
Chairman of the Tobacco Research Board. 

Notes on Tobacco Root-Knot Nematode, by J. C. Collins, 
B.Sc., Biologist, Trelawney Tobacco Research Station. 
Some Tobacco Pests that can be serious, by M. C. Mossop, 
M.Sc., Entomologist, Department of Agriculture. 
Alkalinity of Tobacco Seed-bed Soils, by A. P. Taylor, 
M.A., B.Sc., Agricultural Chemist, 

A New and Serious Disease of Tobacco in Southern 
Rhodesia, by G. M. Wickens, Ph.D., D.I.C., Plant 
Pathologist, Tobacco Research Station, Trelawney. 

A Witchweed on Tobacco Roots {Sfriga orohanchoideSf 
Benth.), by Chas. K, Brain, M.A., D.Sc., Director of 
Agriculture. 

Report of the Tobacco Research Board for the year 
ending 31st December, 1957, by Chas. K. Brain, M.A., 
D.Sc., Director of Agriculture, and Chairman of the 
Tobacco Research Board. 


1/27. 

No. 

624. 

1/31. 

No. 

801. 

10/32. 

No. 

863. 

12/32. 

No. 

871, 

4/33. 

No. 

887. 

9/33. 

No. 

905. 

12/33. 

No, 

907. 

1/34. 

No. 

909. 

2/34. 

No. 

912. 

4/34. 

No. 

916. 


LIVE STOCK. 

The Construction of Dipping Tanks for Cattle (Revised). 

Sheep Farming in the Melsetter District, by J. C. 
Kruger, Part-time Sheep Adviser in the Melsetter 
District, 

Piggeries, by B. G. Gundry, A I.Mech.E. 

Some General Observations on the Feeding of Dairy 
Cows on a Mixed Stock Farm, by Dr. A. E. Romyn, 
Senior Animal Husbandry Officer. 

The Type of Chiller Steer required for Export, by A. E. 
Romyn, Senior Animal Husbandry Officer. 

The Handling, Preparation and Chilling of Cattle for 
Export, by C. A. Murray, Lecturer in Animal 
Husbandry. 

The Blackhead Persian : Its Breeding and Management 
in Matabeleland, by C. A. Murray, M.Sc., Lecturer in 
in Animal Husbandry, Matopo Estate. 

Stall Fed Chillers for the Overseas Christmas Market, 
by C. A. Murray, M.Sc., Animal Husbandry Officer, 
Matopo School of Agriculture and Experiment Station, 
Rhodes Matopo Estate. 

Economical Winter Rations for Wintering Dairy Heifers, 
by C. A. Murray, M.Sc. (Agric), Lecturer in Animal 
Husbandry, Matopo School of Agriculture. 

Cowpea Hay in the Ration for Bacon Pigs, by C. A. 
Murray, M.Sc. (Agric.), Lecturer in Animal Hus- 
bandry, Matopo School of Agriculture and Experiment 
Station. 
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6/34. No. 924. Raising Dairy Calves on a Limited Amount of Whole 
Milk, by C. A. Murray, M.Sc., Agr., Animal Hus- 
bandry Officer, Matopo School of Agriculture and 
Expenment Station, Rhodes Matopo Estate. 

1/36. No. 943. Cattle Improvement and a Cattle Breeding Policy in 
Southern Rhodesia : A Review of the General Position 
Chiefly as regards Ranching Cattle, by Dr. A. E. 
Romyn, Chief Animal Husbandry Officer. 

1/36. No. 945. A Home-made Cow Stanchion, by Major R. R. 
Sharp, Whinburn, Redbank. 

3/35. No. 946. Economical Rations for Wintering Dairy Cattle, by 
C. A. Murray, M.Sc. (Agric.), Senior Animal Hus- 
bandry Officer in Charge, Matopo School of Agriculture 
and Experiment Station. 

6/36. No 952. Annual Report of the Chief Animal Husbandry Officer 
for the year ending 31st December, 1934, by A. E. 
Romyn, Chief Animal Husbandry Officer. 

7/36. No. 959, The Selection of a Dairy Bull, by A. E. Romyn, Ph.D., 
Chief Animal Husbandry Officer, 

4/36. No. 984. Report on the Curing of Rhodesian Hides, by Advisory 
Committee on Hides and Skins of the Imperial 
In.stitute. 

4/36. No 986. Export of Frozen Porkers. Third Consignment to Smith- 
field. Division of Animal Husbandry. 

5/36- No. 987. The Curing of Hides and Skins on the Farm, by The 
Division of Animal Husbandry. 

5/36. No. 988 Preparing Cattle for Show, by The Animal Husbandry 
Division. 

6/36. No 989 The Supplementary Feeding of Mineral and Protein 
Supplements to Growing Cattle in Southern Rhodesia 
and its Relation to tlie Production of Beef Steers, by 
C A. Murray, M Sc. (Agric.), Senior Animal Hus 
haiidry Officer in Charge, Rhodes Matopo Estate ; A. E. 
Romyn, Ph.D., Chief Animal Husbandry Officer, 
Department of Agriculture, Southern Rhodesia; D. G. 
Haylett, Ph.D., Director. Rhodes Matopo Estate; 
F. Ericksen, Dip. Agric., Experimentalist. 

10/36. No. 1001. The Raising of Bacon Pigs, by A. E. Romyn, Chief 
Animal Husbandry Officer, and C. A. Murray, Senior 
Animal Husbandry Officer in Charge, Rhodes Matopo 
E.state, with a Veterinary Section by D. A. Lawrence, 
Director of Veterinary Research. 

9/36. No. 1000, Sheep Management or the Mixed Farm, by R. H. Fitt, 
Animal Husbandry Officer. 

4/37. No. 1023. Cowpea Molasses Silage for Fattening Steers, by C A. 

Murray, M.Sc. (Agric.), Senior Animal Husbandry 
Officer in Charge, Matopo School of Agriculture and 
Experiment Station; A. E. Romyn, Ph.D., Chief Animal 
Husbandry Officer, Department of Agriculture, Salis- 
bury; R. H. Fitt, Dipl. Agric., Animal Husbandry 
Officer, Department of Agriculture, Salisbury. 

4/37. N. 1024. Comparative Feeding Value of Maize Meal and Nyouti 
(Pennisetuni Ti/ph aides) Meal for Fattening Steers, by 
C. A. Murray, Senior Animal Husbandry Officer in 
Charge, Rhodes Mat^o Estate; A. E. Romyn, Chief 
Animal Husbandry Officer. 

6/37. No. 1027. The Feeding of Phosphorus Suralements to Growing 
Cattle, by C. A. Murray and A. E. Bomyn. 
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6/37, No 1029. 
5/37. No. 1030. 

6/37. No. 1032. 

6/37. No. 1034. 
7/37. No. 1036. 

12/37. No. 1049. 

1/38. No. 1053. 

2/38. No, 1058. 
9/38. No. 1083. 

11/38. No. 1091. 


The Dehorning of Cattle intended for Slaughter and 
Export, by B, A. Myhill, Assistant Chief Veterinary 
Surgeon. 

The Feeding of Different Winter Supplements to young 
growing steers and the effect of these supplements on 
the subsequent development and costs of production of 
the steers, by C. A. Murray and A. E. Romyn. 

The Effects of Feed on the Firmness and Grading of 
Bacon Carcases, an experiment earned out by the 
Division of Animal Husbandry in co-operation with Mr. 
A. L. Millar, Estes Park, Salisbury, and Mr. Frank 
Neill, of Neill’s Bacon Factory, Salisbury. 

Nyouti or Munga (PtnnUttum typhoides) as a Feed for 
Bacon Pigs, by C. A. Murray and A. E. Romyn. 

Preliminary Report on the Feeding of Winter Supple- 
ments to young growing steers and the effect of supple- 
mentary feeding on the subsequent development of these 
animals, by C. A. Murray and A. E. Romyn. 

The Export of Frozen Porkers : Report on Five Consign- 
ments of Porkers Exported to Smithfield, by Division of 
Animal Husbandry. 

The Feeding of Sunnhemp Hay as compared with Cow- 
pea Hay in the Fattening Ration for Bullocks, by A. E. 
Romyn and R. H. Fitt 

Pig Industry Act, 1937. Division of Animal Husbandry. 

Internal Paiasites in Sheep, by Percy 1), Huston, 
M.R.C.V.S,, District Veterinary OfRcer. 

Cost of Fattening Bullocks of various ages in Matabele- 
land, by A. E. Romyn and C. A. Murray, 


12/30. 

9/32. 

3/33. 

5/34. 

7/34. 

12/34. 

2/36. 

6/36. 

12/37. 

12/38. 


No. 799, 

No. 862. 
No. 880. 

No. 922. 

No. 926. 

No 937. 

No. 977. 

No. 990. 
No. 1061. 

No. 1094. 


DAIRYING. 

The Objects of Ripening Cream for Butter-making, and 
a few Hints on Cream Production, by F. Lammas, 
Dairy Officer. 

Cream Cheese, by F. A. Lammas, Dairy Officer. 

Dairy Tests and Calculations, by F. A. Lammas, Dairy 
Officer. 

Dairy Building in Southern Rhodesia: A Small Farm 
Dairy, by G. B. Gundry, A.LMech.E. 

Dairy Buildings in Southern Rhodesia. Cow Byre — 
Type II., by B. G. Gundry, A.I.Mech.E. 

Gouda or Sweet Milk Cheese, by F. Lammas, District 
Dairy Officer. 

Notes on the Feeding of Dairy Cows during the Summer 
Months, by A, E. Romyn, Chief Animal Husbandry 
Officer. 

Southern Rhodesia Milk Recording Scheme 

The Production and Handling of Milk and Cream, by the 
pairy Branch. 

Farm Butter Making, by The Dairy Branch. 
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VETERINARY. 

10/14. No. 191. Scab* or Scabies in Sheep and Goats, by Rowland 
Williams, M.R.C.V.S. 

12/25. No. 570. The Spaying of Bovines, by G. C. Hooper Sharpe, M.C., 
M.R.C.V.S., and M. H. Kingcombe, M.R.C.V.S. 

6/26. No. 597. Suspected Poisoning of Stock: The Proper Procedure, 
by M. H. Kingcombe, M.R.C.V.S. (Lend.), and A. W. 
Facer, B.A. (Oxon.), A.I.C. 

12/26. No. 618. Notes from the Veterinary Laboratory: Quarter Evil, 
by LI. E. W. Bevan, M.R.C.V.S., Director of Veteri- 
nary Research. 

1/28. No. 666 Notes from the Veterinary Laboratory: Praemonitns — 
Praemunitus, by LI. E. W. Bevan, M.R.C.V.S., 
Director of Veterinary Research. 

10/29. No. 756. Parasitic Gastritis of Cattle, by LI. E. W. Bevan, 
M.R.C.V.S,, Director of Veterinary Research, 

11/29, No. 760 A Note on Sheep Diseases in Southern Rhodesia, by 
D. A. Lawrence, B.V.Sc., Veterinary Re.search Officer, 
Department of Agriculture, Salisbury. 

2/30 No 772. Notes from the Veterinary Laboratory: Ophthalmia, by 
LI. E. W. Bevan, M.R.C.V.S., Director of Veterinary 
Research. 

4/51. No 819 Measles in Swine, by P. D. Huston, M.R.C.V.S. 

1/32. No. 841. IV)isonoiis or Suspected Poisonous Plants of Southern 
Rhodesia; Tulip Poisoning of Cattle, by Sydney M. 
Stent, Senior Botanist, and D. A. Lawrence, B-V.Sc., 
Veterinary Research Officer. 

10/32. No 866 The Treatment of Intestinal Parasites of Sheep, by J. D. 
Coutts, D.V.S., M.RC.V.S 

4/33. No 886 A Preliminary Note on Contagious Granular Vaginitis 
in Southern Rhodesia, by D. A. Lawrence, B.V.Sc., 
Acting Director Veterinary Research. 


IRRIGATION, WATER SUPPLIES AND SOIL EROSION. 


4/27. No. 640. Levelling for Irrigation, bv Dr. W. S. H. Cieghorn, 
M I Mech.E, 

11/27. No. 659. The Hydraulic Ram. revised by P. H. Haviland, B.Sc. 
11/28 No. 668 Tbe Water Act, 1927, by C. L * Robertson, B.Sc. (Eng.). 

A. M.I.C.E. 

1/28. No 670 Irrigation Canals, by P- H. Tlaviland, B Sc. (Eng.). 
6/30. No. 786. Low Concrete Dams, by R Hamilton Roberts, B.Sc. 
(Eng,), Assistant Irrigation Engineer 

2/31. No 803f. The Application of Water in Irrigation, by R. Hamilton 
Roberts, B.Sc. (Eng), Assistant Irrigation Engineer. 
3/31. No 811. Irrigation Canal Structures, by R. H. Roberts, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

8/32. No. 860. Soil Drainage and Utilisation of Vleia, by R. H, Roberts, 

B. Sc. (Eng.), Assistant Irrigation Engineer. 

2/33. No 879. Conditions Governing the Hire of Government Boring 
Machines. 

•6/55. No 956. Annual Report of the Division of Irrigation for the 
year ended 31st December, 1934, by P. H. Haviland, 
B.Sc. (Eng.), Acting Chief Irrigation Engineer, 
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9/35. 

No. 

964. 

The Use of Ditchers for Constructing Contour Ridges^ 
by C. Tapson, Devondale, Concession. 

9/35. 

No. 

967. 

How to use an Engineer’s or Farm Level, by P. H. 
Haviland, B.Sc. (Eng.), A.M.I.C.E., Irrigation Engi- 
neer (Matabeleland) . 

12/35. 

No 

973. 

Domestic Water Supplies and Sanitation on the Farm, 
by P. H. Haviland, B.Sc. (Eng.), A.M.I.C.E.. Irriga- 
tion Engineer (Matabeleland). 

3/36. 

No. 

980. 

Results from Glenara Soil Conservation Experiment 
Station, 1934-35 Season, by C. L. Robertson, B.Sc. 
A.M.I.C.E,, Chief Engineer, Irrigation Division, andi 
A. D. Husband, F.I.C., Chief Chemist. 

8/36. 

No. 

999. 

Lining an Irrigation Furrow, by R. H. Roberts, B.S., 
A.M.Inst.C.E., Assistant Irrigation Engineer. 

1/38. 

No. 

1052 

Small Earthen Storage Dams. Part I. By the Irrigation 
Division. 

2/38. 

No. 

1055. 

Small Earthen Storage Dams. Part 11. By the Irrigation 
Division. 

3/38. 

No. 

1061. 

Soil Drainage and Utilisation of Vleis, by R. H. Roberts, 
B.Sc. (Eng.), Assistant Irrigation Engineer. 

7/38. 

No. 

1077. 

A Small Brick Irrigation Furrow, by H. W. H. Wallis, 
Assistant Irrigation Engineer. 

1/39. 

No. 

1095. 

Soil and Water Conservation, by D. Aylen, for the 
Irrigation Division. 

4/39. 

No. 

1108. 

Three Important Strawberry Diseases, by J. C. F. 
Hopkins, D.Sc. (Lond.), A.T.C.T.A., Senior Plant 
Pathologist. 

FORESTRY. 

11/29. 

No 

763. 

The Utilisation of Wood, by T. L. Wilkinson, M.Sc., 
B.Sc.F. 

1/30. 

No. 

769. 

The Utilisation of W’ood, by T. L. Wilkinson, M.Sc., 
B.Sc.F. 

4/30. 

No. 

778. 

The Utilisation of Wood in Southern Rhode-sia — Con- 
version and Disposal of Timber, by T. L. Wilkinson. 
M Sc., B.Sc F. , District Forest Officer. 

8/30. 

No. 

791. 

The Utilisation of Wood in Southern Rhodesia : Fencing, 
by T, L. Wilkinson, M.Sc., B.Sc.F., District Forest 
Officer. 

2/31. 

No. 

809. 

Establi.shing Pines: Preliminary Observations on the 
Effects of Soil Inoculation. Issued by the Division of 
Forestry. 

7/32. 

No. 

857. 

Charcoal Burning on the Farm, by R. J. Allen, Forester, 
Rhodes Matopo School of Agriculture and Experiment 
Station. 

11/32. 

No 

869. 

Wind-breaks and Shelter Belts, by A. A. Pardy, B.Sc., 
Forestry, 

1/33. 

No. 

874. 

Tree Planting, by the Division of Forestry. 

4/33. 

No. 

888. 

The Vegetable Ivory Palm (Hyphoene ventricosa), by 
G. M. McGregor, B.Sc., District Forest Officer, Mata- 
beleland. 

8/34. 

No. 

927. 

Some Facts about Tung Oil, by R. H. Finlay, B.A., 
Dip. For. (Oxon.), District Forest Officer. 

8/34. 

No. 

928. 

Some Trees, Shrubs, Shrubby-Herbaceous Plants,^ 
Climbers and Water Plants suitable for the Colony, by 
J. W. Barnes, Manager, Government Forest Nursery, 
Salisbury. 
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12/35. 

3/37. 

10/37. 

6/38. 

7/38. 

10/38. 

11/38. 

4/27 

8/27. 

2/29. 

11/31. 

2/33. 

10/33 

6/34. 

5/37, 

y/37. 

2/39. 

2/13. 

6/16 

2 / 21 . 

12/24 

8/25. 

9/27. 

1/28. 

2/28. 


No. 974. 

No. 1020. 

No. 1045. 

No. 1073. 
No. 1076. 

No. 1085. 
No. 1087. 

No 637 

No. 650. 

No 725 

No. 834. 
No. 876. 

No. 905. 

No. 920. 

No. 1028. 

No. 1045. 

No. 1100. 


Summary of the Annual Report of the Division of 
Forestry for the year 1934, by E. J. Kelly-Edwards, 
M.A., Dip. For. (Oxon.), Chief Forest Officer. 

Price List of Forest-tree Transplants, Ornamental Trees 
Shrubs, Hedge Plants, Creepers and Seeds obtainable 
at the Government Forest Nursery, Salisbury. 

The Raising of Forest Seedlings and Transplants on the 
Farm, by E. J. Kelly Edwards, M.A., Dip. For. 
(Oxon.), Conservator of Forests. 

Seventeenth Annual Report of the Division of Forestry 
for the Year 1936, by E. J. Kelly Edwards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

Pruning of Plantations, by R. H. Finlay, B.A., Oxon., 
Division of Forestry. 

Eighteenth Annual Report of the Division of Forestry 
for the year 1937, by E. J. Kelly Edwards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

The Pot Planting of Eucalypts, by Major G. R. Wake, 
Vigila, Umvukwes. 

The Raising and Planting of Trees on the Farm, by 
E. J. Kelly Edwards, M.A., Dip, For. (Oxon), Con- 
servator of Forests. 

HORTICULTURE 

Harvesting, I’acking and Marketing of Deciduous and 
Tropical Fruits, by G. W. Marshall, Horticulturist. 

Coffee Culture in Southern Rhodesia, hy G. W. Marshall, 
Horticulturist. 

InvOvStigations into “Collar-Rot” Disease of Citrus, by 
J. C. F. Hopkins, B.Sc. (Lond ), AI C.T.A. (Trinidad) 

Celery CuHuie, by G. W. Marshall, Horticulturist. 

Notes on African Aloes (Parts 1-6), by H. Basil 
Christian, “Ewanrigg,” Arcturus. 

Notes on African Aloes (Parts 7-10), by H, Basil 
Christian, “Ewanrigg,” Arcturus. 

Citrus Fruit Growing in Rhodesia, by G. W. Marshall, 
Horticulturist. 

Tomato Culture in Southern Rhodesia, by G. W. 
Marshall, Horticulturist. 

The Rhodesian Home Orchard, by O. W. Marshall, 
Horticulturist. 

The Rhodesian Horne Orchai-d. by G. W. Marshall, 
Horticulturist. 


ENTOMOLOGY AND PLANT PATHOLOGY. 

No 139. Termites, or “White Ants,” by Rupert W. Jack, F.E.S 
No. 214. Some Household Insects, by R. Lowe Thompson, B.A. 
No 385. The Common Fruit Beetle, by R. W, Jack, F.E.S. 

No. 522 Note.s on the Black Citrus Aphis, by C. B. Symes. 

No. 648. Insect Pests of Cotton, by C. B. Symes. 

No. 653 The Care of Tobacco Seed Beds, bv J. C. F. Hopkins, 

B.Sc. (Lond.), A.LC.T.A. (Trinidad). 

No 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. 

No 671. Wildfire and Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A.I.C.T.A. 
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6/28. No 696. Ticks Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, F.E.S., Chief Entomologist. 

U/23. No, 714. Trap Cropping against Maize Pests, by Rupert W. Jack, 
F.E.S. , Chief Entomologist. 

12/28. No. 718. Preiiininary Experiments on the Control of White Mould 
of Tobacco, by J. C. F. Hopkins, B.S. (Lend.), 
A.I.C.T.A., Chief Botanist and Mycologist. 

3/29. No. 732. Two Common Diseases of Potato Tubers in Rhodesia, 
by J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A. 

6/29 No. 742. What is Diplodia in Maize? An Answer to a Popular 
Question To-day, by J. C. F. Hopkins, B.Sc. (Lend.), 

A. I.C.T.A., Chief Botanist and Mycologist. 

8/29. No. 748. Frog Eye Disease of Tobacco, by J. C. F. Hopkins, 

B. Sc. (Lond.), A.I.C.T.A., Chief Botanist and 

Mycologist. 

9/29. No. 753. Leaf S[)olting of Tobacco caused by Mosaic, by J. C. F. 

Hopkins. B 8c (Lond.), A.I.C.T.A., Chief Botanist and 
Mycologist. 

9/29. No. 754 “Pinking” of Maize: Report of a Preliminary Investiga- 
tion, by T. K. Sansom, B.Sc., Plant Breeder. 

6/30. No. 784. Field Control of Frenching in Tobacco, by J. C. F. 

Hopkins, B.Sc. (Lond.), A.I C T.A., Plant Pathologist 
6/30 No 788. A List of Plant Disea.ses Occurring in Soutliern Rhodesia, 
by J. C. F. Hopkins, B Sc. (Lond ), A.I C.'l' A., Plant 
Pathologist. 

A List of Plant Di.scases Occurring in Southern Rhodesia, 
by J. C. F. Hopkins, B.Sc. (Lond ), A.J C.T A., Plant 
Pathologist. Sufiplement No. 1. 

7/30. N^o 790. Notes on the Conti f*I of Some of the More Important 
Insect Pests of Citrus in Southern Rhodesia, by W. J. 
Hall, Ph D , B Sc , Entomologist to the British South 
Africa Company in Southern Rhodesia. 

10/30. No 796. The .\rniy Worm (Laphygma evempta, Wlk.), by Rupert 
W. Jack, Chief Entomologist. 

11/30. No 798 The FTeparation of Bordeaux Mixture and Sea'^onal 
Notes on Tobacco Diseases, bv J. C. F. Hopkins, B.Sc. 
(Lond.), A I C T.A 

1/31. No 804. Locusts in Southern Rhodesia, by Rupert W. Jack, Cliief 
Entomologist. 

8/31. No 825. Some Common Diseases of I'otatoes in Southern Rho- 
desia, by J. C. F. Hopkins, B Sc. (Lond.), I'lant 
Patliologist. 

3/32. No. 8^8 Mycologiea! Xutes: Seasonal Notes on Tobacco Diseases: 

3, Frog E\e; 4, White Mould; by J C. F. TToplrins, 
B Sc (Lond ) 

4/32. No. 850, Pests of Stored Tobacco in Soulherii Rhodesia, by M. C 
Mossop, M Sc., Entomologist. 

6/32. No. 856. A List of Plant Diseases occurring in Southern Rho- 
desia, Supplement 2, by J. C. F. Hopkins, B.Sc. 
(Lond ), Government Plant Pathologist. 

9/32. No. 861. Furtlier Notes on Leaf Curl of Tobacco in Southern 
Rhodesia, by J. C. F. Hopkins, B Sc. (Lond.), Plant 
Pathologist. 

11/32. No. 868. Cultural Methods and Tobacco Whiteflv in Southern 
Rhodesia, by M. C. Mossop, M.Sc., Entomologist. 

5/33. No. 892. The Tsetse Fly Problem in Southern Rhodesia, by 
R. W. Jack, Chief Entomologist. 
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6/33. No. 893. Expenments with Tsetse Fly Traps against Glossina 
Morsitans in Southern Rhodesia, by R. W. Jack, Chief 
Entomologist. 

6/33. No. 894. Mycolugical Notes. Seasonal Notes on Tobacco 
Diseases. 6. An Unusual Type of Frog Eye Spotting, 
by J. C. F. Hopkins, B^.Sc. (Lond.), A.LC.T.A., 
Guverrinient Plant Pathologist, 

6/33, No. 896. A List of Plant Diseases occuring in Southern Rhodesia. 

Supplement 3- (New Records for period June, 1932, 
to May, 1933.) Compiled by J. C. F. Hopkins, B.Sc. 
(Lond.), A.IC.T.A., Government Plant Pathologist. 

7/33. No. 897. The Report of the Chief Entomologist for the year 
ending 31st December, 1932, by Rupert W. Jack, 
F E.S., Chief Entomologist. 

8/33, No. 899. The Black Maize Beetle (Ileteroncbus Licus Klug), by 

C. P>. Symes. 

2^34. No. 911. Screw Worm. A Pest of Ranch Cattle in Southern Rho- 
deMa, hv A. Cuthbertson, Entomologist. Foreword by 
R. W. Jack, Chief Entomologist. 

3/34 No. 913 Locusts; Instructions for dealing with Flying Swarms, 
l)y The Division of Entomology. 

4/34. No. 917. The fjfe History of the Screw worm Fly, by Alexander 
Cuthbertson, Entomologist. 

10/34. No 934. Mycological Notes. Seastmal Notes on Tobacco 
Diseases. 7, Spiaying in Seed-beds and Lands, by 
J, C, F. Hopkins, T) Sc. (Lond), A.LC.T.A., Senior 
Plant Pathologist. 

12/34. No. 938 The Destruction and Control of Locust Hoppers, by 
R W. Jack, Clnef Entomologist. 

1/55. No 942. Mycological Notes. Seasonal Notes on Tobacco 
Diseases. 8, The Mosaic Mystery. 9, Danger Points in 
Field Spraying, by J. C. F. Hopkins, D.Sc. (T^ind.), 
A. I I'.A., Senior Pl.mt Pathologist. 

4/*35. No 950. The Control of Tsetse Fly m Southern Rhodesia, by 
liupert W. Jack, Chief Entomologist. 

4 35. No 951. Suspected “Streak*' Disease of Maize. Notice to 
(Jrowers, by J. C. F. Hopkins. D.Sc. (Lond.), 
A 1 C.T.A , Senior Plant l^ithologist. 

6/35. No. 957. .Annual Report of the Branch of Plant Patliology for the 
year ending 31st Deceinlier, 1934, by J. C. F. Hopkins, 
Sc. (Lond.), A 1. C.T.A. , Senior Plant Pathologist. 

8/35. No. 962. The Report of the Chief Entomologist for Year ending 
51 st December, 1934, by R W. Jack, Chief Entomo- 
logist. 

10/55, No. 969. The Objects and Value of Seed Treatment of Maize 
against Diplodia, by G. M. Wickens, Ph.D. (Lond.), 

D. I.C , Assi.stant IMant PathologivSt. 

6/36, No. 986. Annual Report of the Division of Entomology for year 
ending 31st December, 1135, by Rupert W, Jack. Chief 
Entomologist. 

7/36. No. 993. Annual Report of the Senior Plant Pathologist for year 
ending 3 1st December, 1955. Part I. : Plant Pathology. 
Part 11. : Tobacco Research, by J. C. S. Hopkins, 
D.Sc. (Lond.), A T.C.T.A., Senior Plant Pathologist 
and Officer in Charge of Tobacco Research Station. 
Trelawney. 
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12/36. No. 1011. 

7/37. No. 1037. 
8/37. No. 1040. 

10/37. No. 1047. 

12/37. No. 1050. 

2/38. No. 1059. 
6/38. No. 1071. 

6/38. No. 1074. 
7/38. No. 1078 

8/38. No. 1079. 

8/38. No. 1080 

9/38. No. 3082 
10/38. No. 1086. 

1/39. No. 1097. 


Tick Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, Chief Entomologist. Revised, 
November, 1936. 

Division of Entomology: Annual Report for year 1936, 
by R. W. Jack, Chief Entomologist. 

A Programme for the Control of Diseases of Apple Trees 
in Southern Rhodesia, by J. C. F'. Hopkins, D.Sc. 
(Lond.), A.I.C.T.A., Senior Plant Pathologist. 

Mycological Notes: Seasonal Notes on Tobacco Diseases. 
X, : Precautionary Methods in Seed-beds, by J. C. F. 
Hopkins, D.Sc. (Lond.), A.LC.T.A., Senior Plant 
Pathologist. 

An Unusual Winter Outbreak of Maize Weevil Calavdra 
orj/zae, L.), by M. C. Mossop, M.Sc., Entomologist, 
Department of Agriculture. 

A Poison Rait for Young Locust Hoppers. 

Common Diseases of Apples and their Control in 
Southern Rhodesia, by J. C. F. Hopkims, D.Sc. (Lond.), 
A.I.C.T.A., and Aline L. Bacon, B.Sc., Division of 
Plant Pathology. 

A Note on a Stem Rot (»f Sweet Peas^ by J. C. F. 

Hopkins. D Sc.. A.I.C.T.A., Senior Plant Pathologist 
Mycological Notes: Seasonal Notes on Tobacco Diseases 
II. Two Destiuctive (hning Moulds, by J. C. F. 
Hopkins, D.Sc. (Lond.), A.I.C.l’.A., Senior Plant 
Pathologist. 

.Annual Repoi't of the Branch of IMant Pathology fur the 
year ending 31st December, 1937, by J. C. F. Hopkins, 
D.Sc. (Lond.), A.LC.T.A., Senior l^ant Pathologist. 
Annual Report of tlie Division of Entomology for the 
year ended 31st December. 1937, by Rupert W, Jack. 
Chief Entomologist. 

Tlie Life Hi.story of Root rialJworm or Root Knot 
Eelworm, by M. C. Mo.ssop, M.Sc., Entomologist. 

The Spraying of T<d)acco Seed-beds and (7>ntrol of 
Rosette Disease, by J. F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A., Senior Plant Pathologist, and M. C. 
Mossoj), M.Sc., Entomologist. 

Cleanliness Aids Insect (kintrol : Some Examples of 
Agricultural Hygiene, by M. C. Mossop, M.Sc., 
Entomologist . 


POULTRY. 


1/29. No. 721. 

4/29. No. 738. 

6/29. No. 740. 

11/29. No 761. 

10/30. No. 795. 
1/31. No. 803. 
9/31. No. 827. 


Poultry Keeping in Rhodesia; Pedigree Breeding, by 
H. CJ. Wdieeldon, Assistant Poultry Expert. 

Hints to Breeders: Rearing Young Stock, by A. Little, 
Poultry Expert. 

Artificial Incubation, Breeding aTid Rearing of Chicks. 

by H. G. Wheeldon, Poultry Expert. 

Housing and Feeding of Adult Stock, by H. G. 
Wheeldon, Poultry Expert. 

The Turkey, by G. H. Cooper, Assistant Poultry Officer 
Geese, by G. H. Cooper, Assistant Poultry Officer. 

IJie Ideal Brooder, by F. Roberts, Assistant Poultry 
Officer. 
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10/32. 

No. 

865. 

11/32. 

No. 

870. 

12/32. 

No. 

872. 

3/33. 

No 

884. 

5/34 

No 

918. 

12/34. 

No. 

939. 


12/34. 

No 

940. 

3/34. 

No. 

947. 

9/35. 

No 

966. 

11/35. 

No. 

971. 


Poultry Industry: Care of Young Stock in Hot 
Weather, by II. G. Wheeldon, Chief Poultry Officer. 

Trap Nests, by B. G. Gundry, A.I.MechE. (combined 
with No. 875). 

The Rearing and Fattening of Table Poultry, by H. Q. 
Wheeldon, Chief Poultry Officer. 

'The Vitamins in Poultry Feeding, by G. H. Cooper, 
Poultry Officer, Matopo School of Agriculture and 
Experiment Station. 

The Moulting of Poultry: The Normal and Pullet Moult, 
by II. G. Wheeldon, Poultry Officer. 

The Use of Galvanised Iron in the Making of Some 
Appliances for Poultry Keeping, by G. H. Cooper, 
Assistant T^oultrv Officer, Matcipo School of Agriculture 
and Experiment Station. 

A Cheap Portable Colony House for Poultry, by G. H. 
Cooper. Assistant Poultry Officer, Matopo School of 
Agriculture and Experiment Station 

Modern Culling of Laying Hens, by O, H. Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 

Egg Marketing Bill : Draft of a Bill having for its 
purpose the more orderly Marketing of Eggs. 

Feeds for Poultry and How to Use Them, by G. H. 
Cooper, Assistant Poultry Officer. 


The following pamphlets can be obtained from the Poultry Officer upon 
application : — 

Selecting Birds for Laying Tests, by A. Little, Poultry Expert. 
I’ulierculosis, by A Little, Poultry Expert. 

Prevention of Di.sease among Poultry, by A. Little, Poultry Expert. 
Preparing Birds for Show, by A. Little, Poultry Expert. 

The Fowl Tick (Argas persicus) , by A. Little, Poultry Expert. 
Culling: A Seasonal Operation, by A, Little, Poultry Expert. 
Choosing a Male Bird, by A. Little, Poultry Expert. 

The Breeding Slock, by A. Little, Poultry Expert. 

Diseases of the Digestive System, by A. Little, Poultry Expert. 
Mating for Improvement and Increased Egg Production, by A. 
Little, Poultry Expert. 

Partial Moult: Broodiness. Selection of Layers of Large Eggs, by 
Ldtle. Poultry Expert 

Exhibiting Eggs at Shows, by A. Little, Poultry Expert 
Condition of Birds on Show% by A. Little. Poultry Expert. 

Green Food : The Result of not Supplying Sufficient to Poultry, by 
A. Little, Poultry Expert. 

Good and Bad Hatching Eggs, by A. Little, Poultry Expert. 
Grading Fowls, by A. Little. Poultry Expert. 

Housing : Three Important Essentials, by A. Little, Poultry Expert. 
Advice to Prospective Poultry Farmers, by A. Little. Poultry Expert 
Seasonal Hints — August, by A. Little, Poultry Expert. 

Successful Chick Rearing, by H. G. Wheeldon, Assistant Poultry 
Expert. 
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Hints to Breeders, October, by A. Little, Poultry Expert. 
Abnormalities in Eggs, by A. Little, l^oultry Expert. 

Hints to Breeders. Prepare for the Breeding Season, by A. Little. 
Respiratory Diseases, by A. Little, Poultry Expert. 

Selection and Preparation of Fowls for Exhibition, by H. G. 
Wheeldon, Poultry Expert. 

The Close of the Hatching Season and After, by II. G. Wheeldon, 
Poultry Expert. 

7/38. No. 1075. The Artificial Incubation, Brooding and Rearing of 
Chickens, by H. G. Wheeldon, Poultry Officer. 

11/38. No. 1090. A Cheap Portable Colony House for Poultry, by G. H. 
Cooper, Assistant Poultry Officer. 

12/38. No. 1092. Feeding and Drinking Appliances for Poultry, by G. H. 
Cooper, Assistant Poultry Officer. 

METEOROLOGICAL. 

12/22. No. 436, The Possibility of Seasonal Forecasting and Prospects 
for Rainfall Season, 1922-23, by C. L. Robertson, B.Sc., 

A. M.I.C.E. 

12/24. No 524. The Use of an Aneroid Barometer, by C. L. Robertson, 

B. Sc., A.M.I.C E. 

2/25. No. 532. The Short Period Forecast and Daily Weather Report, 
by C. L. Robertson, B.Sc., A.M.I.C.E. 

6/25. No 542. Review of the Abnormal Rainfall Season, 1924-25, by 

C. L. Robertson, B.Sc., A.M.I.C E. 

10/28. No. 712. The Time, and How to Find It, by N. P. Sellick, M.C., 
B.Sc. (Eng.). 

10/31. No. 832. The Weather Map and the Short Period Weather Fore- 
cast, issued by the Meteorological Office. 

2/33. No. 877. Clouds and Weather m Southern Rhodesia, by N. P. 

Sellick, M.C., B.Sc., Meteorologist. 

3/35. No. 948. The Weather, contributed by The Meteorological Office. 
AGRICULTURAL BUILDINGS. 

4/26. No. 588. Concrete on the Farm, by N P. Sellick, M.C,, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

8/26. No. 605. Flue curing Tobacco Barns. Bulking and Grading Sheds, 
by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

6/27. No. 644. Tobacco Baling Boxes, by B. G, G undry. Irrigation 
Branch. 

11/27. No 661. Flue-curing Tobacco Barns, 12 ft. x 12 ft. x 16ft., by 

B, G. Guiidry. 

10/32. No. 863. Piggeries, by B. G. Gundry, A.I.Mech.E 
5/53. No 889. The Construction of Dipping Tanks, by B. G. Gundry, 
A.I.Mech.E. ; and Notes on their Management, by 
J. M. Sinclair, M.R.C.V.S., Chief Veterinary Surgeon. 
9/33. No. 902. Brick-making on the Farm, by A* C. Jennings, 
Assoc.M.Inst.C.E. 

12/33- No. 908. A Charcoal Safe or Cooler, by B. G. Gundry, 
A.I.Mech.E., Irrigation Division. 

5/34. No. 922. Dairy Building in Southern Rhodesia.* A Small Farm 
Dairy, by B. G. Gundry, A.I.Mech.E. 

7/34. No 926. Dairy Buildings in Southern Rhodesia. Cow Byre- 
Type 11. , by B. G. Gundry, A.I.Mech.E. 

10/36. No. 1(X)2. A Simple Farm Gate, contributed, by the Division of 
Forestry. 
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6/37. No. 1031. Cattle Bale Grip. 

8/37. No. 1041. Feeding Pens for Bullocks: the Layout at Estes Park, 
near Salisbury. 

1/39. No. 1098. The “Gundry” Tobacco Furnace, by B. G. Gundry, 
A.I.Mech.E, 


CHEMISTRY. 

12/29. No. 762.— The Value of Rock Phosphate and “Bone and Super 
phosphate” as Fertilisers for Maize Production, by 
A. D. Husband, Chief Chemist. 

4/32. No. 862. Mixing of Fertilisers: A Guide to Methods of Calcula- 
tioijj by the Division of Chemistry. 

7/32. No. 858. Tlie Softening of Waters, by the Division of Chemistry. 

1/34. No. 910. The Toxicity to Grazing of Grass Sprayed with a Solution 
of Sodium Arsenite, by A. D. Husband, F.I.C., and 
J. F. Duguid, M.A., B.Sc. 

9/34. No. 930. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 

Chemist. 

5/35. No. 954. Experiments on the Toxicity to Fowls of Arsenite of 
Soda and Poisoned Locusts, by J. K. Chorley, 
F.R.ES., and R. McChlery, B.A., B.Sc. 

4/36. No. 983. Annual Report of the Branch of Chemistry for year 
ending 31st December, 1935, by A. D. Husband, F.I.C., 
Chief Chemist. 

7/37. No. 1035. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 


MISCELLANEOUS. 

4/28. No. 686. The Land Bank, Its Functions and How it Operates, by 
S. Thornton. 

4/28. No. 687. The Use of Explosives on the Farm, by P. H. Haviland, 
B Sc. (Eng.). 

9/28. No. 707. Wood-Charcoal in Southern Rhodesia, by T. L. Wilkin- 
son, B.Sc., Assistant Forest Officer. 

5/31. No. 820. 77ie Great Economic Problem in Agriculture — No. 1, by 
J. R McLoughlin, M.Sc. (Economist), Economic 
Adviser. 

6/31. No. 823. The Law of Supply and Demand — No. 2, by J. R. 

McLoughlin, M.Sc. (Economics), Economic Adviser. 
Twelve Simple Rules for the Avoidance of Malaria and 
Blackwater. 

Summary of the Game Laws of Southern Rhodesia. 
11/34. No. 935. The Weeds and Poisonous Plants of Southern Rhodesia, 
by Chas. K. Brain, M.A., D.Sc., Director of Agricul- 
ture. Part I. 

8/35. No, 961. A Home-made Ridger. Contributed by Mr. Douglas 
Aylen, Somerset, Concession. 

1/36. No. 975. Fertilizers, Farm Foods, Seeds and Pests Remedies 
Ordinance, 1914. 

2/36. No. 979. The Prospects of Black Bass in the Inland Waters of 

Southern Rhodesia. Specially contributed. 

6/36. No. 991. Silage and Silos. 
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8/36. 

No. 

997. 

8/36. 

No. 

998. 

3/37. 

No. 

1018. 

3/37. 

No. 

1021, 

7/37. 

No. 

1038. 

8/37. 

No. 

1042. 

9/37. 

No. 

1044. 

2/38. 

No. 

1056. 

2/38. 

No. 

1057. 

2/38. 

No. 

1060. 

3/38. 

No. 

1064. 

4/38. 

No. 

1065. 

4/38. 

No. 

1067. 

4/38. 

No. 

1068. 

9/38. 

No. 

1081. 

11/38. 

No. 

1088. 

11/38. 

No. 

1089. 

12/38 

No, 

1093. 

1/39. 

No. 

1096. 

2/59. 

No. 

1099. 

3/39. 

No. 

1102. 

4/39. 

No. 

1106. 

4/39. 

No. 

1105. 

4/39. 

No. 

1104. 

4/39. 

No. 

1105. 

4/39. 

No. 

1107. 


Reward Wheat: Report on the Baking Properties and 
Chemical Analyses, by The Rhodesian Milling and 
Manufacturing Co., Ltd. 

Summary of the Game Laws of Southern Rhodesia, 

Veld Fires. The “Forest and Herbage Preservation Act, 
1936,*’ by E. J. Kelly Edwards, M.A., Dip. For. 
<^0x011. ), (’hief Forest Officer. 

P>reaking in Young Oxen to the Yoke, by J. B. West, 
Droinoland, P.B. Lonely Mine. 

Star Bur weed {Acavthospermvm austral O. Kuntze), 
by Chas. K, Brain, D.Sc., Director of Agriculture. 
W’eeds of Southern Rliodesia. Part II. By Chas. K. 

Brain, D.Sc., Director of Agricultuie. 

Farming Calendar. 

Notes on the Cashew Nut. By C. K. Brain, Director of 
^Agriculture. 

The Preservation of Farm Beacons and ho'W to make 
use of the Fencing Law. 

How to make Tobacco Wash on the Farm, by M. C. 
Mossop, M.Sc . Entomologist, Department of Agricul- 
ture. 

Farm Roads, by Stuart Chandler, Chief Road Engineer. 
Nitiification in Red Soil in the Salisbury Area, by A. P. 
Taylor, M.A., B.Sc., and B. S. Ellis, B.Sc., ' A.I.C., 
D.T.C., Agricultural Chemists. 

Grass Mowers, by H. Beynon, from “The Farmer,” 
March 4th, 1938. 

The Control of Veld Fires, by The Division of Forestry. 
Uncontrolled Grass and Fore.st Fires and their Pieven- 
tion, by the Rev. Father A. B. Bui bridge, S.J. 

How to Jnstal a Simple and KfTicieut Hot W^ater Supply 
on a Farm, by W. A. Welch, Tantallon Farm, Salisbury. 
Witcliweed and the I.aboui' Short<»ge, ]»y S. D. Tim.son, 
M.C'*., Assistant Agriculturist. 

Cattle Bale or Grip. 

’flees and Wild Flowers on the Rhode', ian Faiin. Part L 
By Clias. K. Biain, M.A., D.Sc., Director of Agriciil 
ture. 

Trees and Wild Flowrers on the Rhodesian Farm. Ihirt 
IT. By Chas. K. Brain, M.A.. D.Sc., Director of 

Agi i culture. 

d’lees and Wild Flowers on tlie Rhotle.sian Farm. Pari 
in. By Chas. K, Brain, M.A., D.Sc., Director of 

Agriculture. 

Trees and Wild Flowers on the Rliodesian Farm. Part 
TV. By Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

Scurvy and How to Prevent It. Public Health Pamphlet 
No. 3. 

Compost, by S. D. Timson, M.C., Assistant Agriculturist. 
Revised February, 1939. 

Fumigation with Hydrocyanic Acid Gas, by M. C. 
Mossop, M.Sc. 

Some Notes on Game Bird Preservation, by W. E. 

Poles, Esq., on behalf of the Wild LiL? IVotection 
Society of Southern Rhodesia. 



NOTICE 


The Agricultural Journal of S. Rhodesia 

is issued by the Department of Agriculture, and can be 
obtained upon application to the Editor. The Annual 
Subscription, which must be paid in advance, is 5/«, and 
payment may be made by any means other than by stamps. 

A 10/- note will cover the subscription for two years. 

Persons residing outside Southern and Northern 
Rhodesia may become subscribers by paying 2/- in addition 
to the subscription, to cover postage. 

If payment is made by a cheque drawn on a bank 
outside Rhodesia, commission must be added. 

All cheques and postal notes must be made payable to 
the Secretary for Agriculture and Lands. 


Date 19 

I'o the Secretarj/, 

Dej)art)iimt of A (jriculture and Lands, 

Sal isJ)urij. 

Please enrol me as a subscriber to the Rhodesia Agricul- 
tural Journal'' for one year from 

19 , for which 1 enclose 

Name 

Full Postal Address 


Please write distinctly 





THE RHODESIA 


Agricultural Journal 

EcliteA by the Director of Agriculture. 

{Assisted by the Staff of the Agricultural Department). 

PUBLISHED MONTHLY. 

Subscription: 5/- per annum; payable to the Accountant, 
Department of Agriculture, Salisbury. 

VoL. XXXVT.] Jink, 1939. [Xo. C 

Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to : — The 
Editor y Department of AgriculturCy Salisbury. Correspon- 
dence regarding advertisements should he addressed : — The 
Art Printing Works. lAd.y Box 431, Salisbury. 


Important Notice to Tobacco Growers (Growers of flue- 

cinvd unci dark fire-cured tobacco are reminded that, in terms 
of Seclio]i of the Tobacco Marketing Act, 1936, as amended, 
they are retjuired to I’cnder to the Secr(‘tai \ , Department of 
Agriculture and liunds, a leturn ‘showing the estimated total 
weiglit of saleable tobai^co harvevsted by them during the 
st‘ason 193S-39. 

The requisite form has been despatched to every regis- 
tered grower for completion and return to the Secretary, 
Department of Agriculture and laincls, on or before 15th 
dune, 1939. 
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If any registered grower fails to reii(ier h\ due date the 
letiirn required by Section 20, the Minister may by order 
('ause such grower's name to be removed troiu the register of 
growers kept under the Act, whereupon (hat grower shall 
neitlier sell any tobacco in the Colony nor export any tobacco 
on consignment until liis name has by order of the Minister, 
who shall upon receijd of the return duly (‘om])leted make 
such ordej*, been restored to the register. 


Loss of Kitrogen from Farmyard Manure Th(‘ following 

extract from The Jounuil of the Mifustrif of A gricnlt'iire for 
.Vpril this year will undoubtedly ])e of inteiest to many of oui 
farmers. 

“The res])onse to artificial nitiogenoiis fertilisei by c joj^s 
receiving farmyard manure is, of course, partly dependent 
on the * quality ' of the manure and the way in whicdi it is 
handled. By taking a little trou])le to reduce unnecessary 
losses of plant food, particuilarly nitrogen, from the clung, it 
may be possible to reduce tlu‘ amount of artificial fertiliser 
required, though admittedly, even if all the soluble plant food 
is lost, the land itself will still benefit phyvsic*ally from the 
humus supplied by the dung. The biggest losses during the 
making of manure usually arise from failure to conserve the 
urine, or from the effects (»f too much air or too much water 
in the manure heap, e.g., a badly made heap, too loose or 
made in such a way that rain runs into it and drains away 
from the bottom, cariying soluble plant food with it. But 
almost equally serious are the losses that occur during the 
actual application of the manure to the land, espec ially if it 
is left lying about on the surface before being ploughed or 
covered in. Wlien thc^ manure is spread on the Rurfac*e of 
the land and left for some time before ]>lougbing in, if may 
dry out c*omj)letely, esjjecially in dry, windy wc*fit1ier. Tn 
the course of tbis i Irving, a very large part of its availabb‘ 
nitrogen may be lost info the air by volatilization as ammonia 
Henc‘e it is of tlie trreatest benefit to get the manure plougbeci 
in as soon as possible, for even tlie small hea])s in wdiich it 
is usually set out in tbe field are too small to prevent loss by 
drying-out in a drying wind, and once the manure lias been 
spread on the surface of the ground the loss is extremely 
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rapid in the absence of rain. The losses that may occur 
during’ spreading are well illustrated by the following figures 
obtained in experiments in Germany. The complete omission 
of dung reduced the (‘top by 24 per cent., whilst leaving the 
dung on the surface of the land for four days before ploughing 
in reduced the crop by 12 per cent., giving a yield no better 
than the half dressing of dung ploughed in immediately after 
spreading. Hence half the value of the dung to the first crop 
was lost by leaving it on the land for four days before 
ploughing in. Of course, the extent of the loss must vary 
considerably with weather conditions — rainy weather tending 
to wash the available nitrogen into the .soil, thereby prevent- 
ing the lowss of ammonia into the atmosphere. 


Results of Eighth Milking Competition The competition 

coiiimenccd on the 1st October, 19dT, and ended on the 31st 
October, 1938. Entrich vere restricted to farmers manufac- 
turing butter or (‘heese or who supplied milk to a cheese 
factory or (‘r(*am to a (‘reamerv. Dairymen supplying whole- 
milk tor (•on8umj)t ion in tovns wtue excluded, as it was felt 
that the fiigher pri(‘e paid for milk would enable tliem to feed 
their cows better tiian thovse su})plying cream to a creamery 
or milk to a cheese factory, etc., and tbe latter would thus 
be placed at a <lisadvantage. 

( p('t itlo/i ''A ." — For tlie 15 (‘ows showing tbe highest 
milk ])rodu(*ti()ii in a lactation not ex(‘eeding 300 days — 
Kilburn bloating Trophy: — 

1st Ibize. ~W. S. Mitchell, S])ring.s Farm, Iron Mine 
Hill. Average milk jmoduetion per cow 9,180.4 lbs. 

2nd Pi'ize. — Mrs. E. D. Knill, Mendamu, ^Iarandella^. 
Avei*ag(' milk production j>er co\\ 8,405.4 lbs. 

3rd Prize, - Mr8. M. 1,. Higginson, Wendiri, P.O. 
AI ’Soiineddi . Average milk prodiiction per eov 

8,237.3 lbs. 

Tbe fir^t prize thus goes to Mr. W. S. ^litehell. 

(\nnpetifloii — For the 15 cows showing tbe biglicht 

average butterfat production in a lactation not exceeding 300 
days — tbe Fischer Floating Trophy: — 
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1st Prize. — W. S. Mitehell, Springs Fariu, Iron Mine 
TTill. Average Imtterfat per cow <‘104.94 lbs. 

2nd Prize.— Mrs. E. D. Knill, Mendanui, Marandellas. 

Average Iniiterfat per coav 303.70 lbs. 

3i(i Prize. — W. Sole, Banliinia, (llendale. Ai^eiage 
butterfat ])er cow 279.35 lbs. 

Onr congrjitulations are extended lo Mr. Miicbell, wb<^ 
this year has laken both tli(‘ Fischer and Kilbiirn Tro])hies. 


Agricultural Show Dates, 1939 

29th July (Salurdavj, Bin dura. 

Mazoe Valiev and District Agri< u]iural Sociei;\ 
Show. 

10th and 11th August (4^hiii;sda\ and Friday), 
TTiutali Show. 

TTintali and Eastern District Agricultuial and 
Horti('ultural Society. 

16th and 17th August (Wednesday and Thinsda,> ), 
Salisbury Show. 

Bhodesian Agricultural and nojli( ultural 
Society. 

23rd August (Wednesday), Gatoonia Show. 

iTartley District Show' Society. 

25th and 26th August (Friday and Salurday), Gwado 
Show. 

Midlands A gri -Horticultural Sotdety. 

1st and 2nd Septt‘niber (Friday and Saturday), Bula- 
w'ayo Show , 

Bulawayo Agricultural Rociidy. 


Treating Tobacco Seed. —Rec-oguising the importance of 
using properly (leaned and chemically treated tobacco seed, 
this Department has for the last few years undertaken this 
service (Ui behalf of tlie tobaiao growers. The fee charged is 
6d. y)er ounce of cleaned seed. The treatToent is carried out 
hy the Ohemistry Bramdi, and as provision has to be made to 
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supply tliis service without interference with the other duties 
of the technical staff unduly, farmers are refjuesled to send 
Iheir seed for treatment as early as j)Ossible. This year the 
treatment of seed will be restricted to the months of July, 
August and September only and the seed will be treated in 
strict rotation. 


Agricultural Cleanliness in June Dispose of remaining 

volunteers, stalk>, roots and re-gro\Ath of tobacco plants. They 
should lie collected and destroyed by fire or included in a pro- 
perly tended (‘ompo^t hea]). No further attention to tobacco 
seed-beds should b( ne<‘essarv, but make sure that they are 
safe. To heljj control \\ldtetly, a])his, stem borei , leaf miner, 
cut\^orms, and other j)e: ts and diseases, continue ploughing 
tobacco lands now (dean grading sheds and such jdaces 
regularly, esp('cially in or under fittings where there are 
/iccumuhitions of small scra])s of tobacco; bum the retuse. 

Plough up onion fields as soon as possible after the crop 
is harvt‘sied. Continue (deanliness in garden and orchard, 
paying particular attention to ‘‘slung^' fruit, to vegetables 
and flowering plants of the cabbage family that are no longer 
re(juired, and to chnin eulfivation in general. 

In field husbandry the plough is an important aid to 
elean]in(‘ss. The j)loughing season i"^ here; talce advaiitaije of 
it hjj filtiiH/ ifiHir cleanli firsts proijra tn me In irith it. You will 
then he more satisfied with your ploughing, and — (deanliness 
Aids Insect Control. 
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Veterinary Research 
Department 

P.O. Box 657, SALISBFBY. 


A\\CCI]S-ES, llEMEDIES, Ei(\, FOR THE INOCFLA- 
TrON AND TREATMENT OF LIA'ESTOOK. 


The following vaccines and remedies will be supplied, 
postage or railage paid, except where spe(dfied to the ('ontrai'} , 
on receipt of cash or cheque^ payable to the Director ot 


Veterinary Researcdi : — 

1. QrAKTER Evxi- Va( (1XE. 

For Cattle dd. per dose. 

For Sheep l(b per dose. 

(Supplied ill bottles containing 10, 20, 40, 80 or 100 doses.) 

2. Redwater and Gallsk'kness Va( C'INE 1/- per dose. 

(Minimum supply 5 doses; issued for use only on cahcs 


under 9 months; must be used within 48 hours ot jire- 
paration.) 

3. Horsesic'knes.s Vaccine 6/- per dose. 

(Issued only during advertised period, usually June- 
October; must be used within 8 days of issue.) 

4. Blue Toxgi’e Vacc ine EOR Sheep Id. per dose. 

(Issued in bottles containing 12, 24, 48 and 90 doses.) 

5. (hue KEN-Pox Vac c ine for Poultry 2/3 per 50 doses. 

(Must be used within 7 days of issue.) 

6. Wire Worm Remedy (Powder) l/«per tin. 

(One tin (contains 100 doses for adult sheep.) 

Set of spoons for use with above 6/- 

Dosing bowd for use wdth above 9d. 
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T. Tetram 1 gallon tin 16/- 

(Sent by rail only. Carriage forward.) 

Dosing Syringe (60 c.c.) and montlipieee 

for use with Tetram ..... 17 /6 

8. Nodular Worm Eemedy 1/6 per tin. 

(One tin eontains sufficient powder for the single 
treatment of 100 adult sheep.) 

Set of spoons for use vith above 4/6 

Dosing bowl for use with above 9d. 

0. Immunisation of Cattle. 

Valuable cal tie can be inoculated for redwater, gall- 
sickness and ({uarter evil at the Veterinary Research 
Station, the c harge being £5 Os. Od. per head for Rho- 
desian or South African bred animals and £7 10s. Od. 
per head for animals imported from other countries. 
This charge includes the cost of food and attendance 
for ihe duration of the inoculation period, which is 
ajiproximately 6 w'eeks to 2 months. 

iV.//.-- Applic*alion for this service must be made in 
advance, as the number of animals which can be dealt 
with is dejumdent upon the accommodation available 
froi]) time to time Every animal sent in for inocula- 
tion mu^i be ecpiipped with a strong leather headstall 
and a good riem, failing which such equipment wdll be 
purc hased by the Department at the owner^s cost. 

10. Blood Sami*les. 

Pipettes and preservative for the collection of blood 
samples for contagious abortion testing of cattle and 
bacillary Avhite diarrhoea and fowd typhoid testing of 
poultry are supplied on request. 

yote . — No refund will be allowed for vaccines, etc., 
returned. Every care is exercised in the preparation 
and distribution of vaccines and remedies and in the 
treatment of stock under inoculation, but the Depart- 
ment does not accept any responsibility for losses 
incurred as a result of the use of such products or 
services. 
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The Rhodes Inyanga Estate 


This Estate was bequeathed by Cecil John Rhodes in trust 
for the people of Rhodesia. For a long time it was adminis- 
tered directly by the trustees of his will, but in 1918 adminis- 
tration was delegated to the Department of Agricrilture. 
Until 1933 farming operations were carried out. Various 
types of trees were planted, chiefly near the Homestead, 
cattle and sheep were run on the Estate and large apple and 
pear orchards were established. 

Much valuable information was obtained from this 
experimental work, but in 1933, due partly to the siir])lus of 
cattle in the country and partly to the depression and conse- 
quent losses involved, these operations were largely abandoned 
in favour of the development of the area as a tourist resoit. 
Much valuable work is still being carried on, and this will be 
referred to later. 

Somewhere over 100,000 acres in extent and lying at an 
altitude of over 6,000 feet, the climate is an extremely bracing 
one, and the scenery quite different from anywhere else in 
Southern Rhodesia. 

The air is clear and in every direction can be seen 
magnificent mountain scenery, while from the slopes of these 
mountains beautiful perennial stieams descend rapidly. The 
Estate itself has been frequently compared with the English 
Downs, and although the vegetation is ranker and the eleva- 
tion very much higher, the description is in many ways an 
apt one. It is, however, more broken than the Downs, due 
to the streams, which have in course of time formed deep 
valleys and even precipitous gorges. These streams are 
frequently intersected by waterfalls, notable among them 
being the Pungwe Falls well over 1,000 feet in height, the 
Inyangombie Falls and the Nyam^iwa Falls. 

The Inyangombie Falls are acd;ually Just off the Estate, 
but the other two are within its boundaries. 
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Bhodes’s intention when taking tip land in this area was 
to include wiihin his estate the magnificent Pimgwe Falls, 
but later it was found that they were just outside the southern 
boundary. Consequently, in 1938, an area of 550 acres 
surrounding the Falls was purchased and is now incorporated 
as part of the Estate. The Falls are now proclaimed under 
the Monumenth and Belies Act. 

Two means of approach to the Estate are available to the 
tourisl, namely, from Busape and from TJmtali. Undoubtedly 
the scenery encountered on the approach from Umtali is the 
finer, but this road, although satisfactory in dry weather, is 
the more difficult and i^s best avoided in wet weather. 

There is an hole! on the Estate formed from the old 
Homestead and included in which is the room regularly used 
by Bhodes on his visits. Further afield is the Quest House 
at Inyanga Village and a country hotel about 6 miles away 
towards Busape. 

The Estate has also undertaken the erection of Rest 
(.^amps at beauty spots here and there, and four of these have 
now been completed, (/onsisting each of three rooms with 
separate kitchen and storeroom, they are furnished with a 
stove, four beds and mattresses, a hurricane lamp and several 
tables and chairs. For people who prefer camp life but who 
are unable to carry tents and lieds, these huts are a boon. 

Wood and \^ater are supplied and the charges are 5s. per 
night or 30s. per week. Huts cannot be hired normally for 
more than a fortnight, and it is often necessary to book them 
well in advance. Application should be made to the Manager, 
Rhodes Inyanga Estate, P.B. Busape, or if by telegram to 
Inyaiigombie, Umtali. 

A notable improvement still lieing carried out and 
extended is the provision of more and better roads. Until 
recent years few roads existed and, in fact, only consisted of 
the road from Busape to Inyanga village, the road to Umtali 
and a short length of road to the most central of the ancient 
^^forts.’’ 

Since then, however, greatly increased facilities have 
been provided for the motorist. 
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The highest point on the Estate and, in fact, in Rhodesia, 
is Mt. Inyangani, the summit of which is 8,517 feet above 
sea level, or nearly twice that of Salisbury. It was decided 
to construct a road to give closer views of this magnificent 
mountain and to provide another means of approach to the 
Pungwe Gorge. A circular road has therefore been constructed 
and is still in course of improvement. Thirty-five miles in 
length, it is possible to traverse in a morning some of the 
most magnificent scenery in Africa. Leaving the hotel, the 
road passes through the orchards and underneath “Fort’’ 
Hill, occupied at some unknown date by a jieople who, 
although they apparently were (‘om])elled to detend themselves 
by the construction of such forts or laagers, s})ent their more 
peaceful times in agriculture in the lower lying land, as is 
witnevssed by the numerous terraces and furrows still in 
existence, the like of which could not be bettered by engineers 
with modern levels to-day. 

Passing through open grassland dotted here and there 
with plantations of wattle and pine, the road a])proa(dies the 
base of the Inyangani “Massif.” Here can be seen the 
sources of the two rivers Pungwe and Nyamziwa tumbling 
down the all but precipitous sides within two hundred yards 
of each other. These rivers rise 1,000 feet or more above the 
road in the same swamp, but owing to the presence of an 
insignificant ridge, they divide and flow in opposite 
directions. The Pungwe retains the dignity of its own name 
all the way to the seas at Beira, but the Nyamziwa shortly 
joins the Inyangornbie, which in its turn flows into the 
Ruenya and the Zambesi. Here also may be seen patches of 
coniferous forest (Calhtris whijtei) and there are few other 
places in the Colony where this “softwood,” the only 
coniferous wood indigenous to Rhodesia, grows. 

Travelling onwards one catches glimpses in the far 
distance of Portuguese territory, lying thousands of feet 
below and extremely flat in appearance, except when it is 
relieved by isolated kopjes. Farther still the edge of the 
Pungwe Gorge is reached, and it is a fascinating experience 
to look down almost 2,000 feet sheer to the tiny ribbon of 
water and the dense bush at the bottom of the Gorge, dotted 
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here and there with native kraals and with midget figures 
working in the lands. Few white men have had the oppor- 
tunity of descending into this other world, and the paths 
leading down to it are few and far between. 

Soon the road drops rapidly to the drift across the Pungwe 
and two of the rest huts previously mentioned. 

Downstream, but difficult of access, are the main falls, 
but about a quarter of a mile upstream are others which, 
alfliough only about 30 feet in height, are well worth a visit, 
(^vossing the causeway (it is not a drift any longer), the main 
Pmtali-Inyanga road is reached, although by a short but 
steep and tortuous ascent, and the circuit can be completed 
back to the hotel through belts of wattles and pine. On 
reaching the main road, a short detour of about miles 
towards Ilmtali brings the motorist to a point from which a 
maguiticent view of the Pungwe Gorge and Falls can be 
obtained. 

No words can suitably express the beauty of this drive, 
but it is necessary to utter a word ot warning to those 
motorists who are Uhed to town streets and stripped roads. It 
is constructed for motorists and not for wagon traffic or loaded 
lorries. Jn consequence it is, in many j)art.s, very steep with 
hair-pin bends, and steep drops on the outer edge necessitate 
caution. This high country receives more than its fair share 
t>f rain, and although tlie road is annually repaired after 
being closed during the rains, much of it is and will remain 
rough. To those vho remember the wilder tracks in St otland 
and Devon, siudi as Amulree and Porlock Hill before it vas 
tarred and regraded, Inyanga roads will present no terrors, 
but to others it is as well to point out that a speed of ten to 
fifteen miles per hour on the steep portions and the use of 
lowest gears are advisable, more especially when hair-pin 
bends or steep gradients are encountered. 

Among other roads constructed are those to the Inyan- 
gombie Falls, well known from photographs, and the 
Nyamziwa Falls, where another rest hut has been constructed. 
Further roads are planned and are designed to open up a 
considerable stretch of river now stocked with trout. 
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Trout fishing is now becoming the major attraction on 
the Rhodes Inyaiiga Estate. Some five years ago ova were 
obtained from Kingwilliamstown and hatched on the Estate 
in the Inyangombie River system. Since then, further 
quantities of ova have been obtained annually, and in each 
case have been transported successfully on their long railway 
journey, packed in i(‘e, which is renewed at the main stoppings 
places by railway officials and others interested in the estab- 
lishment of trout in the Colony. Although the rivers are at 
present by no means fully stocked, a great deal of good sport 
has already been obtained and a fish of lbs. was caught 
last year. The species chosen for the Inyangombie River 
system vas the lainbow trout, but the Estate is fortunate in 
having two systems. Acting partly on expert advice, and 
partly with a view to experimentation, steps are now being 
taken to stock the Pungwe system with brown trout. Thus, 
it is hoped, within a few years, to have upwards of 60 miles 
of what may come to be regarded as the finest fishing in 
Southern Africa. Already it is possible to catch fish in over 
20 miles of sparkling streams. At the present time the season 
extends from 1st October till Easter Monday, and the cost of 
a licence is 3s. 6d. per day, 7s. 6d. per week or one guinea for 
the season. Surely a fisherman’s paradise. 

Attempts are at present being made to introduce game 
birds, and in 1938 eggs of English pheasant were obtained 
both by air from England and from a breeder in Bulawayo. 
The birds, which were kept in captivity for breeding purposes, 
appeared to thrive, but unfortunately were all killed recently 
by a marauding leopaid which broke into the large pen. 

Further efforts will, however, be made, and in addition 
the Chikor or Indian Partridge is to be tried. 

Game birds and animals are at present scarce on the 
Estate, but it is nevertheless an almost annual occurrence for 
lions to visit the area. One or two of these animals appear 
to move up during the dry season from Portuguese territory 
and are frequently responsible for losses among native cattle. 

Work on the Estate, however, is not confined to the 
creation of amenities for the tourist and sportsman, and a 
considerable amount is being done which may one day prote,. 



RHODES INYAKTGA ESTATE. 435 

and in fact has already proved, of benefit to the agricultural 
community. One of the first steps undertaken by Rhodes was 
the establishment of orchards, and by his example a profitable 
industry is rapidly growing in the Inyanga district. Pears 
and apples thrive in this part of the world, and the Inyanga 
trade mark is quickly becoming well known throughout the 
( Colony. In addition to these orchards, experiments have been 
commenced with various berry fruits, such as blackberries, 
ras])berries, strawberries, currants and gooseberries. It is 
hoped that one day this may lead to a more self-contained 
series of jam fai tories, and a widened selection of fruits for 
the Rhodesian consumer. Xuinerous varieties of nut-bearing 
trees are also on trial. 

Here also are being established pasture grass plots under 
irrigation which may lead the way tjo the better development 
of the sheep industry, which has already made a successful 
start. 

Exotic forest trees of numerous species are to he seen on 
the Estate, and, in fact, the evidence provided by the early 
plantings w^as largely responsible for encouraging the Govern- 
ment to adopt its extensive afforestation scheme on the Staj)le- 
ford Forest Reserve. Planting of trees is being continued 
with different and more recently introduced species on 
different soils and at different altitudes. 

article on the Rhodes Inyanga Estate, however brief, 
can (‘onclude without some mention being made of the relics 
of an aiuient civilisation so widely scattered over the district. 
Relatively little scientific work has as yet been done in this 
area, and a vast field of exploration aw^aits the archeologist. 

On the Estate itself are no less than eight forts situated 
on hilltops, and it is remarkable that each of these can be 
seen from any of the others, although, in some instances, they 
are separated by many miles. 

Below these forts and scattered in apparently haphaiiard 
fashion are the *^slave pits” or pit circles as they are called. 
These pits are 6 — 10 feet deep and are paved at the bottom 
and the w^alls lined with bonded stone, A sloping entranc e is 
provided traversing the w^all by a narrow archway, and on 
the opposite side may be found a drain. 



436 


THE RHODESIA AGRICULTURAL JOURNAL. 


In tlie neighbourhood of these are the terraced lands, on 
the hillsides, obviously used at one time for the cultivation 
of crops. Instead of the contour ridges of to-day they are 
protected by stone retaining walls. Grenerally a perfectly 
graded water-furrow can be seen leading to these terraces, 
some of which are many miles in length. 
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Trees and Wild Flowers. 

ON TUE RHODESIAN FARM. 


1 ) 3 ’^ CfiAS, K. Brain, M.A., D.Sc., Director of Agriculture. 


PART VI. 


The Baobab. Adatuon'ta digiiata liinu. Fain. Bomba- 
i'iirea(\--T\ie Baobab, or (Team of Tartar Tree, is eertainh’ 
I he ouisianding feature of the lowHdiig parts of the eountiy. 
The valle 3 "s of the Zambesi, Sabi and Limpopo «are the home 
of the Baobab. There Mopaiii and Baobab are In* far tin* 
most common trees. From MaA’ to November the Baobabs 
aie leaHohs and iu this (‘ondition the\' are certaiiil}^ among 
the most grotesque of all trees. An old tree, and no one 
seems to be able to guess how old such a tree might be. may 
be up to TO feet high and the enormous smooth, red-barked 
boll ma}’ be dO feet in diameter. (Fig. 42.) The small 
branches are curved and give the impression that they migiit 
be roots and that the tree is reall 3 " standing on its head. 
When the large divided leaves appear the appearain e is com- 
pletely change<I, and the large deep green domes of Baobab 
sliow u]) above the otlier trees like large umbrellas. The large 
pure i\hite flowers appear earh' and are very much like a 
single Hibiscus flower in form. The fruitvS, which hang fiom 
stout stalks, are about five or six im hes long and almo'^t egg- 
shaped. The hard shell is felted with short hairs outside and 
contains a number of seeds embedded in white or vellowish 
powderA' pith which has an acid flavour, i.c., the so-called 
<Team of Tartar, The bark of Baobabs supplies the natives 
with a fibre which can be spun into cloth, made into mats or 
used for tying the woodwork of their huts. It is often stated 
that very young Baobab trees are never seen, and the fear is 
expressed that present-day conditions are unsuitable for these 
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trees and that the species will, in time, become extinct. The 
real explanation is, however, that the very young trees are 
difficult to distinguish, as the form of both the trunk and the 
leavevS is quite different from that of the older trees. Although 
there are six species of the genus Adansonia known in the 
Tropics of Ihe Old World, only one extends as far south as 
Southern Khodesia. The wood of our Baobab is not wood at 
all in the usually a(‘cepted sense of the word and cannot be 
used for timber. The whole trunk is a netw’ork of fibrous 
material and almost sponge-like in texture. When large 
trees have to be cut down to make way for a road it has been 
found that an ordinary axe is not nearly so effective as the 
small native implements, as the fibre is so springy. 

The Sabi Star. Adenium vtuHiflorvm Klotz. ¥ain. 
Apor^naceae . — The Sabi Star, or the so-called Dwarf Baobab, 
is one of the most interesting plants in our flora. Altliongh 
there aie about a dozen species of Adenium found in (\uitral 
Africa, this is the only one which is found in Southern Eho- 
desia. Its true home seems to he the Lower Zambesi, but it 
is also common in the Sabi Valley. It requires condition.- 
similar to those which favour the true Baobab, but it has 
been introduced into a number of gardens and seems to he 
able to adapt itself to all types of soil. During the dn^ 
.season it is leafless and its peculiar brancdies certainly remind 
one of tlie Baobab. Just before the rains it puts out its 
flowers, wJiich vary from pale pink to red and then later in 
summer, when the flowers have died, the leaves are produced. 
(Fig. 43.) It will he noticed that this plant belongs to the 
same family as several poisonous plants dealt wuth earlier 
in this series. This is also almost (^ertainly poisonous and 
the juice of the branches is rejmrted to have been used by 
natives as an ari^ow^ poison. 

The ‘^Kaffir Boom.’’ Erythrina spp, Fam. Leguminosae, 
— There are about 36 species of the genus Erythrina which 
are found throughout Africa from North to South. Of this 
number it is generally considered that only three occur at 
all commonly in Southern Rhodesia. The common species 
around Salisbury is Erythrina tomentom R.Br., which 
usually produces a medium-sized rounded tree. It flowers 
usually from August to October when it is leafless, but a few 
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brandies often bear some flowers much earlier before all the 
leaves haA^e fallen. The trunk is covered with rough, cork- 
like bark and the branches often have sharp but thick spines. 
The leaves (‘oiisist of three fairly large leaflets which ar*^ 
felted with very short hairs below. The flowers form dense 
spikes (Fig. 44) which open from below. They are easily 
distinguished from the Eastern Border species by the fact 
that in tonietitosa the calyx is divided at the ayiex into five 
fingerlike segments often reaching half an inch or more in 
length. In the other species the calyx is only shortly toothed. 
The seed pods are constricted between the seeds into globular 
Ht‘gnients ea(‘h containing one ‘^lucky-bean ’’ like seed. The 
pods of towenfosa are broader than those of the Eastein 
Border species. 

Tlxe second ((»mmon species is that already referred to 
as the Eastern Border species. This has previously 1 een 
determined as Eriffhrma hiimei K. Mey., but there still seems 
to be some uncertainty about its correct name. Affording to 
Dr. Burtt Davy and also to Mr. E. (i. Baker in his “Legumi- 
nosae of Tropical Afri<*a,” Ertfthrina caffra occurs in Southern 
Khodcvsia, and Baker transfers some plants previously naimal 
huniei from the Eastern Border to E, raffra. Bfxth these 
authorities consider the tree form as E. vaffra and state that 
E. Jniniri is a shrub. Further, the leaf stalk is not 8j)iny — or 
only occasionally with one s]>in(‘ in E, caffra, while in 
E. hntiici both the leaf stalks and also the larger leaf vcdiis 
bear spines belovv^ 

Tlie Kaffir boom grows readily from poles, and a number 
of visitors to the Eastern Border have established this sjxecies 
in their gardens in this way. The third species not so well 
known as the other two. It only groAvs as a shrub or small 
tree, but it is easily recognised by the very larg(‘ leaflcds A\liich 
may reach 12 inches in length. It is fairly common in the 
Matopos and has been found at DomboshaAAa. This is 
Erifthrina lathsiiua E, Mey. 

The Tall Tree in the Salisbury Gardens — A number of 
enquiries haA^e been received regarding the tall tree in the 
Salisbury Public (wardens (Fig, 45). The general opinion 
seems to be that it is an indigenous tree which growvS in the 
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forests of ilie Eastern Jioriier. Fufortunatelr this is not the 
ease, as it would he very nice if we eonld claim it as a member 
of our own native flora. It is Schizoloinarn excels u w , Vog., 
belonging to the family Leguminosae, and it is a native of 
Brazil. When in flower about November, the whole (Town 
is a mass of pule yellow flowers in long j)anicle8. In its native 
country it often prodm^es a perfectly vstraight stem to a height 
of 120 feet or more. 

Plantago lanceolata Linn. Earn. Planta<jinace(H\ — 'I'bis is 
a Aveed introduced from England, where it is known as 
“Kibw^mE’ or “i^lantain.’’ The plants live for twm or more 
years, i.e., it acts as a biennial or a perennial. The leaves 
are numerous, from two to twelve inches long, narrow’, with 
d to 5 prominent veins w liicdi run along the w hole lengtJi. In 
the first year the leaves lie (dose to the ground in a dense 
rosette; (ui old plants they are erect. The flower stalks are 
slender and ribbed, usually 12 to 18 iiuhes high (Fig. 40). 
The flow’d* heads are at first short and showy with their 
numerous cream-coloured stamens. With age tliey become 
longer forming dense, cylindrical! black spikes up to 4 ini'heN 
long. It flowers towards the end of summer. It j)ref(‘rs damp 
soils and becomes most troublesome along the edges of water 
furroAvs. 
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Feeding Young Stock 
in Winter 


THE EFFECT OF DIFFEKENT PLANES OF PROTEIN 
INTAKE DURINO THE WINTER MONTHS ON THE 
GROWTH OF REEF STEERS UNDER RANCHING 
CONDITIONS IN SOUTHERNS RHODESIA. 


J^y F, A. Mikray, M.Sc. (Agr.) and A. E. Eomyn, Ph.D.^ 
IJiYisiou ot Animal Husbandry, Department of Agriculture, 
Southern llbodesia. 


I'he annual fulling oft in condition of range cattle during 
tlie dry winter months is well known to cattlemen and is 
considered to be responsible to a large extent for the slow 
late of maturity and consequent interior quality of a large 
[)ercentage of our range cattle. 

As a result of a series of experiments carried out by the 
writers (1,2, H) during the years 1932 to 1937 it has been 
shown that the (a use of this loss in condition is generally due 
to a deficienc}’ (d protein in the grazing during the earlier 
winter months and to a deficiency of both protein and energy 
during the later wintei months. 

It was also shown that young growing sto(‘k and lactating 
ranch cows did not benefit from the feeding of bonemeal, salt 
or iron supplements in the area where these experiments were 
carried out, and it was concluded, therefore, that the pasture, 
including browse, was not deficient in the minerals calcium, 
phosphorus, sodium, chlorine or iron. 

The purchased pnitein supplement most commonly avail* 
able in the Colony is peanut cake. This is usually expensive, 
and the investigations described in this report have been 
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carried out to determine the minimum amount of protein 
which could be fed to young stock during the winter months 
with satisfactory results and whether the young stock would 
benefit from the feeding of an energy supplement only. 

EXPERIMENT No. T. 

Experimental Animals Fifty uniform purchased ran(‘.h- 

bred grade Hereford weaners wer^ used They were about 
15 months old at the commencement of the experiment on the 
1st May, HWb. The fifty weaners were divided into five 
groups of 10 eacli. The groups were similar in respect to 
age, sex, ty])e, weight and height. They were not well grown 
and at 15 months, at the commemaunent of the experiment, 
it will be noted that they weighed on an average anly 413 lbs. 
per head. 193(5 and 1937 were both abnormally ‘^infavourable 
winters'’ from a grazing standpoint. 

The weaners were ted the following rations in addition 
to their oi dinary veld grazing : — 


Talilc I,~~Fec(l (\)7isuinplio)i per Head per Day, 


Group. 

Hation. 

•protein 
in supple- 
mentary 
ration. 

tProtein 

1 in supple- 
mentary 
ration 


! 

1 IbH. 

’ percent. 

1. 

1 ('ontrol — No suppleinen- 




1 tury feed 


— 

n. 

lbs. Maize meal 

.10 

7 

III. 

1 lb. Maize ineal-r 

1 lb. Peanut cake 

; 

.27 ! 

18 

IV. 

1 lb. Maize mealT 

1 lb. Peanut cake 

1 

.43 

29 

V. 

IJ lb. Peanut cake 

.60 

40 


•Protein is given as digestible crude protein. 

tCVude Protein of Maize meal and Peanut cake taken as being 76% and 
89 % digestible respectively. 






(>i<jup 11 NUmms at imkI ot Mtoml wiiitti 








( . I i>U ji \ ] 


at 1 lul ot s<H ( lu] \\ Intel 
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The compoBition of the maize meal and peanut cake used 
was determined by the Onderstepoort Research Laboratories, 
Pretoria as : — 



Maize Meal. 

Peanut Cake. 

Moisture 

9.1 

7.4 

A«li 

1.2 

4.4 

Crude Protein 

9.0 

44.6 

Ether Extract 

2.3 

10.4 

Fibre 

3.0 

5.2 

Nitrogen -free Extract 

75.4 

28.0 


The rations given to Groups II, to \ , inclusive have for 
[practical purposes the same energy value. The protein intake 
has })een varied but the amount of energy kept constant. 

Management and Feeding. — The animals were grazed 
togetlier throughout the experiment on free range. During 
the winter months, as soon as the cattle showed signs of losing 
condition, the supplementary feeding was commenced. All 
the animals were collected daily, except on Sundays, at pens 
which were erected in the paddock where they grazed, for this 
supplementary feeding. In these pens the animals in Groups 
IT, to V. were fed their supplements individuaUif, so as to 
ensure that each animal received its specified ration. 

Rosulta. — The average weights of the five groups of 
animals are given in Table II. The results are shown in 
graphic form in Fig. 1. 




FIG. t. 
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TABLE II. 


Averafje hveweifjhf oj the experimeiital animals at approd-i' 
mat el p 28 day intervals. 




•3b 

^ 1 






c c 

1 



§2 



O Oj 

— p 1 

2 

p 

P 

Date. 

fc 

- ' 

.04 1 



.c£ 



Cu w ’C 


§•1 

li 




c o 0) 

I- 

go i 

go 


2^ 




•::5 1 

5 

c 

c 



lbs. 

lbs. 

lbs. 

ibs. 

lbs. 


1/ 5/36 

412 

413 

416 

410 

415 


1/ 7/36 i 

439 

446 

446 

445 

446 

First 

29/ 7/36 

448 

465 

470 

464 

489 

Winter 

8/ 9/36 

427 

451 

463 

469 

489 


20/10/36 

431 

430 

469 

490 

503 


17/11/36 

419 

430 

466 

483 

493 


15/12/36 

471 

477 

511 

523 

531 


12/ 1/37 

494 

500 

531 

539 

555 


10/ 2/37 

561 

573 

594 

1 

605 

613 

First 

10/ 3/37 

1 578 

602 1 

616 

' 624 

1 1 

648 

Summer 

6/ 4/37 

' 605 

629 

652 

644 

673 


4/ 5/37 

1 621 

645 

667 

657 

686 


1/ 6/37 

' 619 

648 

665 

660 

679 


1/ 7/37 

j 637 

1 

1 

671 

677 

672 

699 


28/ 7/37 

621 

656 

675 

676 

705 

<* 

24/ 8/37 

628 

647 

677 

680 

712 

Second 

22/ 9/37 

590 

629 

667 

665 

698 

Winter 

19/10/37 

569 

602 

653 

600 

689 


16/11/37 

544 

576 

630 

636 

659 


16/12/37 

540 

577 

622 

636 

663 

Second 

13/ 1/38 

617 

670 

703 

724 

759 

Summer 

10/ 2/38 

672 

700 

740 

743 

776 


11/ 3/38 

715 

747 

785 

791 

819 
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DISCUSSION OF RESULTS. 

(a) First Winter. — During tbe first winter tlie feeding of 
tke different protein supplements was conimenred on 1st July, 
1936, and was continued until the 17th Novemher. At the 
end of this feeding period there was practically no difference 
in weight between Groups I. (Control) and Group II. which 
received 1| lbs. maize meal. It appears, therefore, that the 
animals in Group II. derived no benefit from tbe daily feeding 
of maize meal. On the other hand, Groups III., IT. and V., 
which received additional protein in the form of peanut cake, 
all did very much better and weighed on the average 47 lbs., 
64 lbs., and 74 lbs. heavier than the Group I. animals. The 
difference between Groups I. and II. and the other three 
groups are wide enough to l)e statistic'ally significant, but the 
small differences that existed between Groups HI., IV. and 
V. are not significant. 

It appears, therefore, that for the ])urpose of wintering 
young stock during their first winter (1936) after weaning, 
the energy supplement (1| lbs. maize meal) fed to Group II., 
supplying .10 lbs. digestible crude protein per day, was of 
no apparent benefit, while the supplements fed to Groups III., 
IV. and V. supplying the same amount of energy, but .27, 
.43 and .60 lbs. digestible crude protein respectively per day, 
were effective, but there was no apparent advantage in 
increasing the protein from .27 to .60 lbs. per day. 

During the subsequent summer (17/11/37 to 1/7/38) 
the animals in all tbe groups did ^ery well. During this 
period, as is usually the case, the Group I. (Control) animals 
made up some of the leeway on Groups III., IV. and V. For 
some reason which cannot be explained Group II. did better, 
however, during the last few summer months (10/2/37 to 
1/7/38) than Group I. and on 1/7/37 actually weighed 
34 lbs. heavier than Group I. and practically as much as 
Groups II. and IV. 
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(fc) Second Winter. — The second winter (1/7/37 to 
16/12/37) the .same rations were fed to the different groups 
as during the first winter. At the end of the second winter 
the average weights of Groups I., II., III., IV, and V. were 
540. 577, 622, 636 and 663 lbs., respectively. From Table II. 
it will be noticed that the average difference in weight between 
Grou])s 1. and 11. was 34 lbs. at the commencement of this 
winter and that it was still practically the same, 37 lbs., at 
the end of tlie iet^ding period. From this it seems clear that 
Gioup I[. again did not receive any benefit from the feeding 
of lbs. inaizi‘ meal. Groups 111., IV. and V. once more 
benefttted from the increase in protein and the three planes 
of intake again proved moie or less equally efiicient. All three 
group‘d A\en‘ significantly heavier than Group I, (Control) or 
Grou}) II. (Maize Meal). 

It \\a> not considered that any useful purpose wa)ul(l be 
sei\ecl by ccmtinuing the experiment into a third winter and 
it was brought to a conc lusion on llth March, 1938, whcu) the 
animals had been on good grazing for three summer months. 

At this stages (iioups I., II., III., IV. and V. weighed 
715, 747, 785, 791 and 819 lbs. respcntively. The difference 
of 32 lbs. (S.K. ±31 lbs.) between (iroups I. and II. was not 
higipficant while the differences of 70 lbs. (S.E, i29 lbs.), 
76 lbs. (S.K.i37 lbs.) and 104 Ib^. (S.E. ±29 lbs.) betw^een 
Grouj) I. and Groups 111., IV. and V. respectively vveue 
significant. 

From an examination of the data in Experiment T. it 
appears, therctore, that — 

(1 ) A daily supplenientarv^ ration of 1*| lbs. of maize meal 
supplying .10 lbs. of digestible crude protein did not 
benefit a group of young growing cattle on free range 
<hiring the successive winters of 1936 and 1937. 

(2) A daily supplementary ration of — 

] lb. maize meal ± | lb. peanut cake, 
or I lb. maize meal and 1 lb. peanut cake. 
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or 1| lbs. peanut eake 

did benefit groupB of young growing cattle during 
the successive winters of 1936 and 1937. These three 
rations were equally etfecdive, though the digestible 
crude protein supplied varied from .27 to .60 lbs. per 
head per day. 

EXPERIMENT II. 

Experimental Animals Twenty-one Africander x Here- 

ford weaners similar in ty])e to those in Experiment 1. were 
used in this experiment. They were, on the average, 13 
months old at the coinmenceinent of the exj)eriment and 
weighed just under 500 lbs, livew eight. 

Groups. — The tw^enty-one weaners were divided into thiec 
similar groups of 7 per group and fed the following rations : 

Group 1. — Veld grazing only. (\)iitroL 

Group ir. — Veld grazing, plus 1* lbs. maize meal daih 
supplying .10 lbs. digestible trude {)rotein. 

Group III, — Veld grazing, plus 1^ lbs. peanut cake 
daily, supplying .60 lbs. digestible crxide protein. 

The rations fed to Groups II, and JII. supplied the same 
amount of energy. 

Management and Method of Feeding. — The cattle were 
managed in the same way as in Experiment No. I. The 
supplements w'^ere fed on Groups IT. and III. from the 1st of 
duly to the 16th December, 1937, during the first winter and 
from the 5th of May to the 17th of Oc tober, 1938, during the 
second winter. 

The experiment was started on the 7th April, 1937, and 
concluded at the end of the second winter on the 27/10/38. 

EesultA — The average weights of the three groups of 
animals are given in Table III. and illustrated graphically 
in Fig. II. 
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TABLE III. 


Average hveweight of experimental animals at approximately 
28 (lay intervals. 


Da to 

Group I 
('onttol 

Group II 
lbs. 

Maize meal. 

Group IK. 
lbs. 
Peanut 
Cake. 



lbs. 

lbs. 

lbs. 


7/ 4/37 

498 

498 

499 

First Summer 

4/ 5/37 

506 

509 

502 


1 1/ 6/37 

487 

494 

501 


1/ 7/37 

499 

515 i 

514 


28/ 7/37 

491 

495 

512 


24/ 8 37 

4H4 

490 

521 

Fust Winter 

1 22/ 9/37 

465 

469 

516 


19/10/37 

440 

453 

511 


16/11/37 

128 

432 

496 

i 

16/12/37 

428 

440 

501 


13/ 1/38 

490 

519 

576 


10/ 2/38 j 

548 

580 

624 

1 

Se<‘ond Summer , 

10/ 3/38 j 

595 J 

630 

661 

! 

1 

7/ 4 '38 j 

669 ’ 

703 

727 


5/ 5/38 1 

683 

704 

737 

i 

1/ 7/38 

690 1 

703 

749 


28/ 7/38 

642 

6C4 

718 

Second Winter j 

25/ 8/3S 

649 1 

641 

722 


27/10/38 

63:i 1 

643 

740 


From a study of the data in Tal)le 111. and Fig-. 11. it 
is clear that the (iroiip 11. animals which received the maize 
supplement did no better than the control group, in either 
the first or second winter. 

Animals in (Iroiip HI. were, at the end of the first winter, 
an average of 78 and 01 lbs. heavier and, at the end of the 
second winter, 107 and 97 lbs. heavier than those in Groups I. 
and 11. respectively. These differences were satistically 
significant. 

These results confirm those obtained in Experiment Jfo. 1. 
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FIG II 
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General Conclusions From the feeding rebiiltb with two 

groups of young cattle ovei a peiiod of winters eacli from 
19r3(i to 1938 at the lUiodes Malopo Estate, Bulawayo, it is 
concluded that, under the conditions of these experiments: — 

(1) The feeding of lbs. of maize meal containing 
.10 lbs. of digestible (rude protein is of no apparent 

value to young cattle on natural veld. 

(2) Any one of the following supplements, all of which 
have the same eneig\ value as lbs. maize meal, 
is of beiK'fit. 

1 lb. maize plus J lb. peanut (akcy 
^ lb. maize plus 1 lb. peanut cake, 
lb. peanut cake. 

They appear to be equally effective, though the 
content of crude protein varies from 18% to 40%. 
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(fi) Tt appears that for wintering young cattle on natural 
grazing which contains approximately 3 % crude 
protein (exclusive of any browse) it is necessary to 
supply a minimum of approximately a quarter of a 
pound of digestible crude protein per head per day. 

(4) Both the energy and protein requirements of young 
stock under these conditions are apparently met by 
a ration, in addition to the natural grazing, of 
approximately 1 | lbs. of (oncentrates per day con- 
taining 18^0 digestible crude protein. 
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Because they add to your IcKsses, insect pests are sxibti ac- 
tors. Do not divide your t‘rops with them, hut multiply your 
gains by clean fanning. — iffeanliness Aids Insect Control. 
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Soil and Water Conservation 

PAET II. 

CIIAI'TEE 4.--C()NSTRTTCTI()N OF SOIL CONSER- 
VATION" WORKS. 


By D. Aylkn and the Irrifratiori (Itticers. 

STOBM 13RAIXS. 

The first line of defem e against soil erosion is the storm 
drain, which should be constriicted above all cultivated lands 
and in certain cases above pastoral lands, in order to prevent 
storm water trom outside these lands rea(hing them and 
(‘ausing erosion. 

It is a common fault to make these drains too small, 
although it is of prime importan(‘e that they should be of 
adequate dimensions, as a drain that is too small will overflow 
or bur<t in heavy storms with disastrous (‘onse(|uen(‘es to the 
crops and contour ridges on the lands below. For this reason 
it is most important that drains should be made at least of 
the full dimensions obtained from the diagrams Figs. 21 and 
22. Even though to the uninitiated the dimensions may 
appear unnecessarily large, they are only barely ade(piate for 
conditions as specified, 

Grade4S and Sizes of Brains For reasons of economy, it 

is necessary that a drain should be on as steep a giade as the 
formation will stand, l)ut this easily overdone, and may lead 
to the formation of dangeroUvS and costly gullies and to the 
depositing of silt and gravel in undesirable places. For 
general conditions and in formations of average toughness a 
gradient of 1 in 200 will be suitable. In hard and stony 
ground a gradient of 1 in 100 is permissible. 

It is frequently necessary to carry a drain down a steep 
slope for a portion of the way. vSeveral alternative methods 
of protection may be adopted to avoid erosion in the drain. 
If the formation is soft it will be necessary to instal ‘‘bolster^’ 
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or other rhec ks or drops at close intervals in order to maintain 
a non-scouriiig g^radient. Details of methods of construction 
ot holsters and droj)s are given in a later Diilltein. In other 
.situations i< may he possible to lead the drain to the top or 
side of a ro(*ky slope and alhuv the water to spill out and he 
collected in a storm drain constructed at the foot of the slojie. 
The storm drain in Fig. 19 illustrates such a scheme. 
Normally, however, a drain should he constructed on an even 
grade throughout. 

As the Type A drains {Fig. 20) have been designed to 
[)ermi1 of a full hood rising partly up the spoil hank it is 
hit/h/ij import (inf that tlie hank should he constructed 
avfl inai nfdt nrd in a well-consolidated and protected 
<‘Oudition. The toe of the hank should he at least three feet 
from the down^heain edge ot the <lrain as shown in tlje u])per 
drawing (Fig. 20). The clear space oi* “hernr' l>etween the 
hunk and edge of the drain adds considerably to its (‘apacity 
and has been allowed for in the diagrams ot the (*a})acities of 
drains (Fig. 21) and it should he realised that the bed widths 
there stated are inadequate unless tins berm is available. The 
l)(‘rin also obviates the danger oi the drain being blocked due 
to mateiial trom the hank falling into the drain. 

In the (a^e of steep land slopes in excess of 1 in 10, the 
carrying capacity of the berm is very sinall, and in these cases 
the size of a drain should be obtained from I'ig. No. 22. 

When digging a drain on a slope it is important to cant 
the bed of tin' drain ioininls the hill ami away from tlu' 
spoil l)ank, as showui in Fig. 20. This will keep the main 
force ot tlie stream away from the bank, which is the weakest 
point, and localise any scouring that may t>ecur at the phu'e 
best fitted to stand it. 

Special precautions should be taken where drains are 
recjuired to cross or pick up water trom a storm channel 
leading dowui from steep slopes. Such points are dangerous 
owdng to the rush of water and the sudden deposit of silt 
which may idioke the drain. It is frequently advisable to 
build a check across the channel above the drain, and these 
<‘he(ik8 may be of earth or lamlders, etc ., with an outlet to 
lead the water at any easy angle to the main drain below\ 







Fig 20 — Types of •storm diains 
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In order to determine the adequate dimensions for a 
storm drain it is neressary to decide what the probable 
luaxiinuni flood run-off will be from the catcliinent area dis- 
charging into the storm drain. 

This maximum flood run-off will depend on the exteni of 
the area to be drained, its sha])e and nature of soil and 
vegetative (‘over. 

The following can be a(‘(*epted as safe approximations for 
the maximum flood discharge in (ubic feet per second per 
acre for catchment areas of varying types in excess of 100 
acres in extent. 

Type Catchment 1 ( ii. ft. per se(‘oiid per acre. Well 

grassed gently sloping veld, or contour ridged arable land 
with absorptive soil. 

Type Catchment cu. ft. per second per ac’re. 

Moderately ste^p veld with fair to good grass cover, unpro- 
tected arable lands with absorptive soil or contour ridged 
arable lands with clay sub-soil. 

Type Catchment 2 cu. ft. per second per acre. 

Steep slopes with rock, outcrops, or steep and eroded arable 
lands. 

For cJitchment areas under 100 acres in extent the above 
discharge should be increased by 5% for every 10 acres that 
the catchment is under 100 acres in extent. 

For example, for a Type catchment 20 acres in 

extent the maximum flood discharge to be adopted per acre 

2 \ 8 ^ 5 

would be 2.8 cTibic* feet per second = (2+ ' ) and for a 

Type “B’’ catchment 50 acres in extent the maximum flood 
discharge to be adopted })er acre would be 1,9 cubic‘ feet per 
secon(l = (1.5+ 


To utilise diagrams Nos. 21 x 22 proceed as follow^s : — 

Assume that it is required to determine suitable sizes foi 
a storm drain to safely discharge flood water from a Type 
catchment 20 ac res in extent, then receive the discharge from 
a Type “B’’ catcliinent 50 acres in extent and finally in its 
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Fig. 21 









DtSCHARCe CAPAaTY OF STORM DRAINS 
TYPE B' 
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last section before it reaches a natural outlet receives the 
discharge from a Type “A’' catchment 50 acres in extent. 

The first section will be required to deal with 2.8 x 20, 
/,e., 56 cu. ft. per second, towards the end of the second 
section with 56 plus 1.9 x 50, ?.e., 151 cu. ft. per second and 
at the end of the final section wuth 151 plus 1.25 x 50, ?.e., 
213 cu. ft. per second. 

If it has been decided to adopt a 1 in 200 grade through- 
out and a “B’’ fjp® drain is necessary in the first section and 
type drains in the other tvo sections, it will be seen 
from the dotted lines in the accompanying diagrams that 
suitable sizes of drains will be: — 

In first section bed width 6 ft. depth 24 im lieh. 

In second ,, ,, 8 ft. depth 18 inches. 

In third ,, ,, 9 ft. depth 18 inches. 

The above method will admittedly give flood discharge 
figures on the high side, avS each catchment area has been 
treated as a 8e[)arate unit and the rate of run-off per a(Te has 
not been reduced in accordance with the increase in the total 
catchment area. 

If allowance is made for this factor the anticipated 
maximum flood discharge could be redu(*ed to 132 cubic feet 
per second at the end of the second section and 165 cubic feet 
per second at the end of the final section. 

It will be seen from the diagram, however, that the 
adoption of these figures would only effe(‘t a small reduction 
of less than 1 foot in the bed width, and as the figures for 
discharge are only empirical estimates it is as well to be on 
the safe side by adopting the higher figures. 

It will be further seen that from the diagram tlmt if a 
Type “A’' catchment 120 acres in extent has to be dealt wdth 
the drain should have a final bed width of 7 feet and be 18 
inches deep, as this will be capable of dealing wdth the 
expected maximum discharge of 120 cubic feet per second. 
If the catchment is of normal shape so that its extent increases, 
uniformly along the drain a suitable size for the initial 
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section would be 3 feet bed width and 18 inches deep^ as this 
would be capable of dealing with 30 cubic feet per second, 
whi('h is slightly more than the anticipated maximum 
disc’harge for the intial 20 acres. 

The diagrams also indicate that the maximum discharge 
capable of being dealt with by a storm drain of reasonable 
size, viz., 11 feet bed width and 18 inches deep is 375 cubic 
feet per second. This implies that the maximum catchment 
areas discharging into storm drains of the type should 

be limited to 375 acres of ‘‘A” type catchments, 250 acres for 
“IV type catchments and about 190 acres for “C’’ typ^ 
cat(‘hmeuts. 

This serves to emphasise how essential it is that outlets 
along natural drainage channels should be provided as soon 
as the catchments to be drained approach these limits. 

In order to prevent the possibility of the spoil bank being 
eroded it is desirable to encourage the growth of grass on 
the bank, hut the berm and the drain itself should be kept 
free of rank vegetation. 

Natural Outlets.— As previously stated, storm drains 
should be aligned to discharge into natural outlets as soon as 
possible in order to limit the amount of water these drains 
have to discharge and thus enable their size to be kept within 
economical limits. 

These outlets should, however, be carefully chosen to 
ensure that they are (*apable of carrying the water without 
setting up erosion, and left with a natural cover of vegetation, 
and bolstered or check-dammed if necessary. 

The correct method of discharging a storm drain in veld 
is described at the end of a later paragraph, “Ridge outlets 
to veld.^’ 

Skill and experience in laying out drains will sometimes 
achieve the seemingly impossible, and for this reason it is 
important to obtain expert advice in advance, before digging 
drains w^hlch may do damage and handicap the general 
scheme of protective works on the lands below or on other 
parts of the farm. 
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OoiiEtnictloii* — In soft formation a great deal of hand 
labour may be saved by stumping along the line of the drain 
and using the plough to break up the soil for a sufficient 
width. After ploughing, the soil can be thrown out by hand 
or a certain amount of the work done by damscoop and ditcher. 

It is not generally realised that a broad, (‘Oinparatively 
shallow drain is not only cheaper but is also leSvS liable to 
scour than a deep narrow drain. 

Where hand labour is necessary, the ideal svvstem is 
^ ^piece-work. The following table shows a reasonable ‘‘task’^ 
for average conditions, where hand labour only is employed, 
but the figures must be decreased, say, 25 per cent., for rubble 
or gravel, and can be doubled when the soil is soft and a 
plough is utilised. 

Task Work in Linear Feet per Boy Day, 

Depth. 


Bed Width. 

6'' 

12"' 

18" 

24" 

3 



25' 0" 

19' 6" 

11' 3" 

4 

— 

21' 0" 

13' 6" 

10' 0" 

5 

— 

17' 9" 

11' 0" 

8' 3" 

6 

25' 0" 

11' 6" 

8' 0" 

6' 9" 

7 

19' 0" 

10' 6" 

7' 0" 

5' 9" 

8 

15' 6" 

9' 0" 

6' 0" 

5' 3'' 

9 

11' 6" 1 

6' 6" 

1 4' 6" 

— 

10 

10' 0" i 

G' 0" 

4' 0" 

, — 

11 

8' 9" 

5' 0" 

3' 9" 

— 

12 

8' 0^ 

4' 6" 

3' 3" ! 

— 

13 

6' 0" 

— 

— 

— 

14 

4' 6" 

— 

— 

— 


Basis of Piece Work, 

Up to 5 feet all depths: 4 cu. yds.~108 c/f per boy day. 

Up to 8 feet all depths: 3| cu. yds,= 95 c/f per boy day. 

Up to 12 feet all depths : 3 cu. yds. = 81 e / f per boy day. 

Up to 16 feet all depths : 2\ cu. yd8.= 68 c/f per boy day. 
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In the case of drains set out on land on a flatter slope than 
1/10 where the berm is to be utilised for diseharging flood 
water, it is essential that the spoil bank should be constructed 
to the correct shape and height. This will be achieved with 
the minimum of labour if the following method is adopted. 

The strip for the 3 feet wide berm should first be marked 
out and the base width of the bank, as derived from the 
following table should then be measured and clearly marked. 
For example, if the depth of drain is to be 12 inches and the 
bed width 8 feet the base width of the spoil bank will be 
9 feet 6 inches, or if the depth of the drain is to be 6 inches 
with a 12 feet bed width the base width of the spoil bank livill 
be 10 feet. 


Type of Bank Widths for Gentle I^and Slopes {Type 

Dram.) 


Bed width 
of dram. 

Feet 

3 

4 

5 

6 

7 

8 




6" 

1 8' 6" 

10' 0" 

ir 0" 

12' 0' 

13 ' 0 ' 

14 ' 6 ' 1 


X 

w 

S 

12"' 

1 7/ Qtf 

8' 0* 

9 ' 0 " 

Ky o' 

10' 6" 

11' 6' 1 


G 

08 

U 2 

<D ’TJ 

Q 

18 " 

1 6 ' 0 " 

7 ' 0 " 

7 ' 6" 

8' 0' 

8' 6' 

9 ' 6 ' 1 

y 

0 

00 

X 

24" 

1 



6' 6' 

7 ' 0' 

8' 0"J 

1 03 

*0 

Bed width 
of dram 

Feet 

9 

10 

11 

12 

13 

14 



*M 

6 " 

( 8' e" 

9 ' 0 " 

9 ' 6" 

10' 0* 

11' 0* 

11' 6"' 

■s 


Xi .§ 

12" 

1 i<y 0' 

lO” 6" 

11' 0" 



i 


c 

€6 

18 " 


13 ' 0 " 





" 0 

X 


24" 

1 12' 0" 





j 

00 

08 

w 

0 


The first lots of spoil excavated from the drain should 
be deposited along the downstream edge of the strip marked 
out for the bank and spoil subsequently excavated should 
be deposited along the near side of the bank thus formed until 
the whole width of the strip has been covered with an even 
layer of sjxiil The bank is then raised in a similar way bj 
depositing the spoil progressively from the far edge to the 
near edge of the bank- In this way the bank will almost 
automatically assume the correct shape without the need for 
double handling of the spoil and with only a minimum of 
trimming after the excavation of the drain ia completed. 
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As the spoil bank is not utilised for increasing the 
discharging capacity of the drain on slopes steeper than 1/10, 
ac(‘urate construction of the bank is not of ninch importance 
but the natives should be instructed to throw the spoil well 
away from the bank to avoid the necessity of double handling, 
and leave a berm at least 12 inches in width. 

Naturally on steep slopes the base width of the bank will 
be slightly wdder than those given in the table above. 

CHAPTER 5.— CONTOUR RIDGES. 

Definition of Contour Bidges.- Contour ridges are low sub- 
stantial banks of earth, either with or without a trough or 
water channel on the uppers! de. Fig. No. 27 gives the correct 
sizes tor various types. 

Except when designed primarily for the purposes of water 
conservation the contour ridges are sjiaced as tar apart as 
})ossible, but the width of the intervals between the ridges is 
determined by the consideration tliat they should not be so 
far apart as to permit of water gathering in suhicient quantity 
to cause erosion of soil in the strips between the ridges. 

The result of too wide a spacing is undue silting of the 
channel above the ridge. See Fig. 24. 

The spacings now recommended have been lound by 
reasonably long trials on farms to be the most satisfactory 
and economical, taking into consideration construction and 
particularly maintenance costs, and subsecpient ease of 
farming operations. Provided the land /.s* corrcvthf farmed 
the ridges on these spacings should afford })ermanent conser- 
vation of the soil and its fertility. 

Any marked terracing affect, whether caused by plough- 
ing or deposits of silt in the channel is not to be desired, as 
it greatly increases maintenance costs and endangers the 
safety of the ridge, and results in the formation of a high 
steep bank on the lower side of the ridge which cannot be 
cxiltivated or crossed. An easily eroded land or one in poor 
condition will naturally require closer «])acing8. As will be 
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fully explained in a later bulletin the biggest factor in con- 
trolling absorption of water and erosion is the humus content 
of the soil and the methods of working it. 

(food farming therefore plays an important part in soil 
and water conservation. 

In cases where contour ridges are tending to become 
terraces, unless specially spaced and designed for that purpose, 
intermediate ridges should be put in without delay. If this 
terracing effect has been brought about by using reversible 
ploughs continually throwing downhill they should be used 
solely thr(»wiug uphill until such time as the topsoil has been 
returned to an even depth throughout the width of the strip. 

Gradient ol Bidges. — The gradient of ridges may vary 
from a priu tically Hat grade in regions of low rainfall where 
wat(‘r conservation is the prime essential, to a maximum 
gradient of 1 in ‘JOO ((> inches per 100 feet) in areas liable 
to waterlogging, but the soil must be resistant to erosion. 

The ])ractice of setting out a ridge on an im reasing grade 
towards its outlet is now the universal practice owing to the 
incr(‘ased safety effected by this method. 

Normally the function of ridges is to remove such water 
as cannot be made to penetrate into the soil at such a speed 
as will not cause erosion, and permit the greatest ])Ossible 
abscujdion of water and deposition of silt. 

In heavy soih or in vsoil with a clay sub-soil, there is 
no aihantage in using alm<»si flat grades, as the soil in the 
w’ater-cduinnel noou becomes saturated and no more water is 
a bsorbed. 

In such cases it is advisable to construct the channel 
contour ridge type t' and a variable gradient from 1 /400 to 
1 j2i){) should be used. It i>s most important that the bed of 
the channel should be far more accurately pegged and con- 
structed than is satisfactory for other types of scul. Damming 
of water in old gullies must be redm^ed to an absolute 
minimum, as water held in any depression does not set^p awuiy 
but percolates through the bank and trickles down to the next 
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one, with the result that the beds of all old gullies remain 
impassable bogs. One is thtis prevented from (‘ultivating or 
ploughing the land. 

It is advisable in such vleis to eliminate ponding in old 
gullies by making the curves across them more acute than is 
usual elsewhere and for the farmer to fill in the remaining 
depression with soil which would otherwise hold water. The 
eveness of the bed of the channel should be checked by using 
boning rods as described on a later page. 

The above recommendations are based on examinations 
which have been made as a result of complaints received on 
the waterlogging of land due to the construction of contour 
ridges, and if adopted in future should materially assist in 
preventing w^aterlogging of vlei soils. 

SIMPLIFIED TABLE OF MAXJMFM SPA(UX(i AND 

LENGTHS. 


Based on economic maintenance and reasonable safety. Loam 
Soils, Sliyht sheet erosion. No (jnllies. MV ell farmed land. 




6 

u 

Maximum Lengths in Yards for Variable 

"2 

3 

S 

bo 

"3 

3 


Gradient Ridges. 


•S 

•t! 

Tobacco. 
1/600 to 

Maize. 

1/1000 to 

Semi-Arid 

Districts. 

0 

ns 




1/300 

1/400 

1/2000 to 

a. 

o 

.m rtJ 

'Z « 

O >1 


Type of Ridge. 

1/1000 


> 


C D 

ABC 

A B 

1/15 

6.i 

30 

500 350 

500 

450 400 

1/20 

H 

37 


650 

1 9 9 9 } 

1/25 

H 

43 


99 

! ’’ 

1/30 

5 

50 


99 

9 9 9 9 

1/40 

4i 

60 


„ 500 , 

9 9 9 9 

1/50 

4 

70 

9^ 99 

99 9 9 

99 99 

Slopes flatter 




than 1/50 

75 

99 99 

^9 M 

?> 99 


Note 1. — Explanation of types of ridge A, B, C and 1) are 
given on the next pages. 
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Note 2. — It is recommended that the flatter ridges in 
semi-arid districts should be be made shorter than the 
standard length because, though normally little run-ofif can 
be expected, this is oc'casionally not the case during abnormal 
seasons of prolonged storms, and obviously the flatter gradient 
has a lesser capacity. 

Where greater lengths are required in semi-arid districts 
the gradient should be gradually increased after the 400 yard 
length has been passed, 100 yards of 1/600 and 100 yards 
of 1/500. The 1 /2000 gradient must only be used when soil 
conditions are good. 

Note 8. — For Adeis and other lands inclined to waterlog 
see previous page. 

Spacing between ridges must be reduced by 15 per cent, 
for any one of the following conditions, plus a further 
reduction of 10 per cent, for each subsequent unfavourable 
<*ondition : — 

(1) Extensive sheet erosion, 

(2) Numerous small gullies. 

(3) Soil in poor condition (overcropj^ed, badly uorked). 

(4) Naturally impervious soil. 

(5) Nat ui ally highly erosive soil. 

Areas may be increased by 10 per cent, by a correspond- 
ing iiKTease in either length of horizontal distance between 
ridges for each of the following conditions: — 

(1) No apparent erosion. 

(2) Good absorptive soil. 

(3) Exc‘eptionally gcK>d working of the land. 

(4) Good humus content. (Regular and ample green 

manure, compost, etc.). 

Except in cases where antheaps or outcrops necessitate 
an alteration the distance between ridges should not exceed 
those given in the table above with adjustments as recom- 
mended. 
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The lengths of coniour ridges draining in one direction 
should not exceed those given unless the spacing has been 
correspondingly reduced so that the same area is maintained. 

Dimensions and Description of vaxious Types of Contour 
Ridge. — The movst suitable shape of contour ridge varies 
according to the land slope. It is also limited to a (jertain 
extent by the method of construction and the ty])e of farming 
practised, implements used and the soil type. 

On steep slopes it is essential that there be a definite 
channel above the ridge, but at the other extreme on almost 
flat slopes the broad bank type is the most satisfactory for 
general farming purposes. 

The shapes have been divided into four main cdasses. 

Type — This is the most (‘ommon type of ridge and 

is suitable for use on loam soils viih land slo})es of 1 
to I /4(1. 

When made to full size and latm- widened during llie 
eourse of maintenance the bank may be planted to crops. 

llv taking sliglitly more soji from tlie upper side of the 
rid^e a defined channel is formed which considerably increases 
the carrying cajracity of the ridge. 

Type This type is suitable on land slojres flatter 

than 1/40. 

It is usually (onsl rueted by taking an ecjual amount of 
soil from both sides of the ridge, but it is advisable to clear 
a shallow nater channel on the upper side in order to incTease 
the factor of safely and provide for silt. The bank ean be 
planted to crops, but both the water channel and bank should 
be properly maintained and tliis ean be done by means of the 
plough only, if sufficient (‘an* is exercised. 

Type — This type of ridge is designed primarily for 
use in conjunetion with reversible ploughs. The ploughing 
operations should be condmded for the first tew years so that 
the soil is thrown uphill to ensure widening of the bank and 
trough to the shape shown in Fig. 27, and eventually 
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provides a very solid and sate strueture, after which normal 
methods of ploughing may be adopted, provided the main- 
tenance of the ridge is not neglected. This type of ridge is 
primarily intended for tobacco and steep lands and may be 
extended up to a maximum length of 500 yards and with 
‘‘steep'’ variable grades and standard spacing. When the 
bank has attained full width it may be cultivated, but the 
channel must always be kept clean. 

Type This type of ridge is formed by taking the 

soil almost entirely from the upper side and is intended for 
use on tobacco lands with slopes steeper than 1/25. 

Its carrying capacity is mu(‘h less than that of a Type 
“A" ridge and therefore the length draining in one diiection 
should never exceed ^i50 yards. 


Jhmen'iio?}s of (\wtour Ridges. 



Type A 

TypeB 

Type C. 

Type I) 

Height, trough to bank 
Bottom width of water 

2' 0" 

1' 0" 

2' 0" 


channel 

8' 0" 

8' 0" 

6' O'' 

4' 0" 

Width of the bank 

Height of bank above 

18' 0" 

16' 0" 

8' 0" 

8' 0" 

normal ground level 

1' 6" 

1' 8" 

1' 6" 

V 6" 


Contour ridges built to these standard dimensions will not 
break, but any reduction of thcw dimensions is false economy, 
as it will only result in the breaking of the ridge when the 
inevitable combination of circumstances occurs to produce the 
occasional big run-off. The ridges as recommended have been 
found to be only just sufficient to cope with these abnormal 
conditions. Such a iun-off‘ will completely fill the channel of 
a contour ridge built to the recommended dimensions and 
leave no freeboard or factor of safety. 

It should be realised therefore that these recommended 
dimensions are the smallest which local experience has demon- 
strated are reasonably safe, but any reduction in the dimen- 
sions will only result in trouble and regret. 
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A narrow bank, even if liigb, is not safe, as in any event 
the bank slowly settles until eventually its base width is 
almost four times its original height with consequent lowering 
of the crest and fear of overtopping unless the bank is con* 
tiniially being made up. 

The failure of a narrow bank can also result from the 
burrowing operations of rats or ants, as they may easily 
piene right through it, and in addition a bank of this nature 
can soon be rendered non-effective by the trampling of cattle. 

Eidge Outlets. — Defective outlets to veld are a prolific 
cause of broken ridges, as it is not commonly realised that 
any rehtricdion in the width of the trough at the outlet will 
render it unable to carry the discharge from a ridge of 
standard length and spac ing. 

The corrccd method tor discharging on to veld or into 
^le^s ih shown in Fig. 28. Just inside the edge of the land 
it common to find a hollow caused by the ploughs burning, 
and a hank is tin own up a1 the actual edge. Tt is most 
important for the ridge to he built up an e,rtia height 
across the hollow, and for the outlet drain to be cut to full 
depth and width through the hank. 

Furthermore, a common fault is to stop tlie outlet short 
with a box-end as shown in the insert Fig. 28. The outlet 
should he given a greater rate of fall than the ridge and 
shcnild hc^ curved round down the slope for a sufficient distance 
for the bed to run out on to the ground level. 

This is done by giving extra iiill to the peg “B” equiva- 
lent to the depth to whicdi the cdiannel or drain will 
he excavated and placing a peg “C’' at the same level as “B’* 
and at a distance from ‘‘B'’ ot about one and a half to twice 
the w'idth of the channel at “A,” *‘A^’ being the last peg on 
true grade. The channel is curved round and gradually 
widened out with the bed following the correc t gradient, thus 
becoming shallower to finallv emerge at ground level on the 
line BC. 

This method overcomes any likelihood of seriouvS restric- 
tion occurring at this most vunerable plac^e without intro- 
ducing the danger of erosion. A similar method is applicable 




-Ridge outlets to \eld. 






SOIL ANB WATEE CONSERVATION. 


473 


to and corre(*t for storm drains discharging into veld, but the 
width “B-C’ should he such that the depth of water does not 
exceed 6 int hes. 

It is important that the outlet be kept clear of trash or 
other obstructions to prevent the deposition of unduly high 
banks of silt. Particular attention should be given during 
the early portion ot the rainy season. It is, however, sound 
practice in order to prevent scouring of the outlet and area 
below to establish a ( lose growing grass over this area. 

OutletB to Drains Great care must be taken when dis- 

charging contour ridges into shallow drains, especially when 
reliance is placed on the bank of the drain to contribute to 
its ('apa(*ity, and also in cases \\here the drain not only 
re(‘eives the outlet water hut also functions as a storm drain 
})rotecting the land (/.c., the slope of the ground is from the 
drain towards the land). 

'fhere are various factors vvhi(*h only become a])parent by 
(il)servation during full flood (‘onditions. 

It is necessary to make sure that the water from the ridge 
enters the drain moving in the same direction and that the 
level of water in the drain ivs not higher than the water in 
the ridge. 

The end of the ridge should be bent round (see Fig. 29) 
so as to obtain a “stream line’’ effect, as any swirl or chec^k 
which must result from an abrupt change of direction will 
cause a banking up of the water in the ridge, and silt both 
from the drain and the ridge will be deposited as a bar 
across the mouth. 

In nuinerous cases where the slope is from the drain 
towards the land, failures of the ridgevs have occurred just 
within the land, (’becking of the levels may reveal a con- 
tinuous gradient along the bed of the ridge channel and thus 
it is not at first apparent why breaks oc'cur with regularity 
during each big storm. In such cases it will usually be 
found, provided there is no restriction of width of the ridge 
nor weakness of the bank, that the drain has been so made 
that during heavy storms the water runs at a considerable 
depth (1 ft. 6 in. deep or more) and the level of water in the 
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drain <*loseIy approaches or is above the level of the top of 
the ridge just within the land. Failure of the ridge is thus 
inevitable. 

There are three alternatives in sxich a case: (1) Deepen 
the drain. (2) Dig a separate drain. (3) Bend down the end 
of the contour ridge so that it meets the drain at a place where 
the top of the drain bank is slightly lower than the ridge on 
the far side of Ihe bend. Along the bend the bank should 
be gradually increased in height so that the top is level. The 
latter method (see Fig. 29) is usually the most practical. 

In most (*ases ihe establishment of short grass in the 
ridge channel where ii bends and meets the drain will be 
sufficient to control erosion, however it should be seen that 
the gradient does not exceed 1/200 if left bare and 1/100 if 
planted to grass, and in many cases such as the example 
above, this results in a step down from the ridge channel to 
the bed of the drain, which step will rapidly cut back due 
to erosion taking place at su(*h times as when there is a flow 
in the ridge, but little in the drain. A bolster should there- 
fore be placed along this step. 

METHODS OF MKAST^RINO (HtNTOFK RIDGES. 

Height of Bank It will be noted on reference to Fig. No. 

27 that the height of ail types of ridges is measured from 
the original ground level to the top of the ridge. A simple 
device for chec king this measurement is show'n in Fig. 30. It 
consists of two sticks about five feet long connected by a 
piec*e of strong string of sufficient length to reach right ac ioss 
the ridge itself and the c‘hannels on either side. The distanc e 
from the thick end of eac*h stick at which the string is attached 
must be made equal to the specified height of the ridge, ?.e.. 
16 inches in the case of the type ridge and 18 inches in 

the case of the other types. Notches cut round the sticks at 
this point will ensure the string remaining in the proper 
place. When using this devic^e, as indicated in the drawing, 
care must be taken that the sticks are held well back from 
the channels on either side of the ridge, and also that the 
butts of the sticks are not placed in a plough furrow or other 
ilepression. 



sort AND WATEE CONSEEVATION. 


475 



Fig. 29 — Ridge outlets to shallow drain. 


Depth ol Ghannel. — When the bank has been constructed 
to the full height, the depth and width of the channel should 
be ehe<*ked to ensure that it will have the ne<‘e88ary water 
carrying capacity. The depth can be accurately measured by 
means oi a spirit level and plank as indicated in the diagram. 
The plank must be straight, fairly stiff and sufficiently long 
to reach from the crest of the bank to at least half way across 
the channel. A piece of 4| in. x in. deal is recommended. 
Any strip of wood marked to indicate the depth required 
can be used to check the vertical distance from the plank to 
the bed of the channel. The width of the channel can be 
checked with any piece of timber cut to the length required. 
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Width of Bank — A simple form of gauge for checking the 
width of the ])ank is also shown in this figure. The horizontal 
bar must be fairly stiff to avoid undue bending and may be 
a light gum pole, or belter still, a piece of 41 in. x 1| in. 
deal. The two vfutical members and diagonal stays can be 
of ligliter section. A gauge of this description should be 
used uheii making the Type “0” and “17’’ ridges, as it is 
considered most imjxirtant tliat these ridges should never be 
less than 8 It. wide at any point. 

To the uninitiated the necessity for checking the various 
dimensions of contour ridges as described above may not be 
aj)parent, but the tact remains that even to men of experience 
a coidour ridge often looks bigger than it really is and many 
failures have been traced to faulty judgment in this respect. 
The (limensions Tecommended and the best methods of making 
the various measurements have been arrived at after careful 
study ainl should not be lightly disregarded. 

The Use of Boning Bods. — The use of boning rods is 
strongly r(*(‘ommeuded as a simple but very effective means of 
maintaining the necessary uniformity of gradient when trim- 
ming the hedh ot storm drains and the channels and banks of 
contour ridges. A boning rod consists of an upright plank 
about 5 ft. hmg to the end of which is nailed or screwed at 
right angl(‘s a cross piece about two feet long as shown in 
Fig. 81. A set of three such rods is required, all of which 
must be exai tly the same height. Ordinary 4 inch flooring 
boards will be tound a most convenient material froni which 
to make them. 

In use oi\e rod is held by the observer, at some convenient 
point whi(*li is known to he at the correct level, and a second 
rod is held by an assistant at another point which is also 
known to l)e at tlie correct level. The third rod is held by 
anotber assistant at any intermediate point and the observer, 
by sighting a line over the cross pieces of the first and second 
rods (*an det(*ct any error in the level at the point at which 
the third rod is situated. 

In practi<‘e, the distance between the first and second 
rod may be the maximum at which the observer finds he can 
make reliable observations. On a straight run this will he 




Fig. 51. — Boning Rods. 
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Fig 32 — Gully crossing. 


found to be about 300 feet or more, but on curves tliis distance 
\^ill have to be reduced as the observer finds necessary. The 
third rod should be placed at regular intervals of from 10 
to 15 feet between the other two rods until the entire distance 
between them has been checked. After any errors then 
detected have been corrected the work should be re-checked. 

The String Level. — The string level consists of a small 
spirit level furnished with a hook at each end in such a manner 
that when it is hung at the exact centre point of a thin string 
stretched in a more or less horissontal position it will indicate 
whether or not the points of support at the extremities of the 
string are at the same level. While it has been found from 
experience that such levels are not sufficiently sensitive or 
accurate for setting out contour ridges, they are, if used with 
care and judgment quite suitable for setting out drains and 
for checking the gradient of cjontour ridges over comparatively 
short distances, as for instance, when cutting through ant- 
heaps, crossing gullies or when completing the outlets of 
contour ridges. 
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The string level equipment eonsisis of a ‘‘hiiilder’s line* 
level/’ fifty feet of thin cord, vSU(*h as fishing line, and two 
planks of equal length; these should he about 2 inches by 1 
inch in section and from 0 to 5 feet long. 

Tin fortunately these levels, which costs only a fe^^ 
shillings, are not always as accurate as they siiould he and 
must therefore be carefully checked in th(‘ following mannei 
before being used. Hang the level in the cciitie of a string 
stretched betvceen two uprights and adjust the ^tring until 
the bubble is central . Now reveijse the le\el on the string 
and note if the bubble is again central. H it is the levcd 
may be regarded as accurate, but if there is any a])preciable 
dilferenc'e in the position of the bubble the used must eitlicr 
determine wdiut compensating allowanc e he must make uhem 
using the instrument whieh will probably lead to c’ontusion 
and consequent error, or if he is a handy man he* may lx* 
able to adjust the hooks himself, otherwise his best eouise 
is to obtain another level. 


In operation, one of the planks is lield \eriieally on th(‘ 
lower point of the gradient to be tested and tin* other j)lank 
at some point higher up the gradient and at a convenient 
distance, such as 25 or 50 feet from the first plank \\'ith the 
line stretched over the top of each. The spirit level is then 
hung on the line exactly midway between the two planks and 
the line is slowly lowered dof^m the plank standing on tlie 
higher ground until the bubble of the level is central, tliUh 
indicating that the two ends of the line are level. The 
distance by which the line has been lowered from the toj) ot 
this plank represent^ the amount by whic^h the ground beneath 
it is higheJ’ than the ground beneath the other plank. The 
gradient may then be ascertained by dividing the distance 
between the two planks in inches by the distance by which 
the string has been lowered on the uj)per plank in inrheff. 

For example, assume the planks are 50 feet apart and 

50x 12 600 100 

the string has been lowered by six inches, then — =s— ~ 

which represents a gradient of 1 in 100. 
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To set out the outlet from a drain or contour ridge which 
is to discdiarge at naiural ground level, on a gradient of 
1 in 200, the procedure would he as follows: — 

One plank would he held at the })oiut in the botloni of 
the drain or channel from whi('h tlie outlel gradient starts, 
and the siring held ai a ]/oint inches troin the top of it. 
The other end of the siring, 50 feet long, would he held over 
the top oi the second ])lank vliich would then he moved up 
or down ihe slope ot the ground until the two ends of the 
string are level as indicated hy the huhhle. The second plank 
will ilien he at tlie point where the outlet should terminate 
at natural ground h'vel. It should he noted that if a string 
25 feet long is used it must he held only H inches from the 
to]) of the u])per ])lank to give the saim^ gradient, /.c., in 2t)0. 

If tile land has a relatively hat slo})e it may he found that 
at a distance of 5(1 feet from the first plank suhicient fall is 
not obtainable, in which case tlx' second ]>lank must be 
lowered by digging a small depression jmst deep enough to 
allow the bubble to centre itself, then working on from thi^ 
de])iession, the hoi tom of wliich will he on tin* reejuired grade, 
the operation is rejieatixl and the poNition of the end of the 
drain located. 

of (^ontoti^ luixtEs. 

rtu* piimaiA objec t ac hieved hy contonr rhigt • is the 
control of erosion, and this i^ obtained directly by the ridges 
themselv(‘s and indirectly due to the fact that all farming 
op(*rations on a contour ridged land must l)e undertaken on 
contours; thus every little funwv or plant row forms a chenk 
to the movement of water and so leduces erosion. 

In semi-arid districts or districts with irregular rainfall 
the secondary benefit of water conservation is of even greater 
importance. By smoothing out small gullies and permitting 
better working of the land, a great deal more water penetrates. 
In producing a 10 bag })er acre crop of maize 18 inches of 
rainfall is used by transpiration and evaporation. A 20 bag 
per a(‘re crop requires that 28 inches of rain be absorbed in 
the soil. It is thus clear that in normal seasons moisture 
H'Biitrol by water conservation is a deciding factor in high 
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yield production. As niueli rain as possible must be made to 
penetrate all over the land. The effect ot holding up and 
retaining rain water in a district of low rainfall is most 
striking, and this is best achieved, if the soil is porous, by 
constructing contour ridges with an almost flat gradient. 

In addition if a land is ploughed reasonably deep, care- 
fully worked to avoid packing of the soil, and is kept well 
supplied with humus, a large amount of rain wull be absorbed 
before any run-off occurs. 

Once the ground is saturated it is the function of properly 
designed and spaced contour ridges to remove the surplus 
water at frequent intervals and prevent it from moving down 
the slope and waterlogging the lower portions of the land. 
Naturally on lands liable to waterlogging and in disOids of 
normally high lainfall the ridges are constructed on steeper 
gradients and a deeper than normal water channel is lecom- 
mended in order that it may operate as a drainage ( hannel 
during periods of excessive rain. 

In such cases it is mowst impoitant that any terraung 
effect or choking of the channel by ploughing, silting, or 
weed growth should be avoided. 

For these reasons it can be stated that properly designed 
soil conservation works, combined with good farming methods, 
can to a great extent serve the dual purpose of increasing the 
amount of water absorbed in the soil and renioAing any 
surplus. 

The benefit of improved croj) yields in both above and 
below’ normal seasons can thus be attained. 

It is not sufficiently w^ell realised that sheet erosion ivS 
invisible until it has reached a really serious stage. Long 
before this stage is reached, how^ever, damage wull occur and 
crop yields be diminished owdng to the leaching action per- 
formed by the movement of excessive quantities of water over 
the surface, which results in the solution and removal of the 
available soluble plant foods and the removal of the lighter 
particles of soil such as humus and colloidal substances. This 
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leaching action is one of the most potent factors in soil 
deterioration and can only l>e detected by repeated and 
accurate soil analyses. 

By preventing the movement of soil and controlling tbe 
movement of water, contour ridges prevent fertiliser, humus 
and other plant food from being washed or leached away. 
They prevent wastage, and ensure that full value is obtained 
from fertilising and green-cropping so that a programme of 
good farming can be undertaken in the secure knowledge that 
it will not be mis-spent. 

It is difficult enough to grow a bumper crop even in a 
good season. Soil and water conservation by both protecti\e 
work and good famiing, should make a good crop more certain 
even in unfavourable seasons, when prices are best. The few 
farmers who regularly produce yields which are relatively 
high for their districts will be found to practi{‘e soil conser- 
vation in the true meaning of the term. 

Witch weed thrives on eroded and iiupoverished soil. It 
grows thickest on the edges of washes and small gullies. Seed 
is often spread by the How of water. 

Storm drains restrict witchweed infestation to a great 
extent by jmeventing water from the veld tlowing over the 
lauds and carrying the seed with it and similarly (*onlour 
ridges isolate patches of infestation and prevent them 
spreading. 

A ridged land ean readily be divided up into sections to 
suit the various methods of (ontrol required on various parts 
of the land. For instance, the strips between certain ridges 
(‘an he trap-cropped, and the remainder hoed to eradicate the 
weed. 

In addition to improving the crop yield soil conservation 
works assist in replenishing the underground water supj)lies 
and thus are of importance for w^ater conservation. 

Much can be done to prevent erosion, in spite of unfavour- 
able natxiral conditions, by recognised good farming practices, 
but excess water must be controlled by drains and ridges, and 
even when the land is completely protected good farming 
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practices aie still most necessary. (VmservatioTi measures and 
good iaimiiig should go hand in hand. Miudi fertiliser is 
wasted on eroding lands, (’oiilour ridges (‘onserve plant food 
and moisture bui they do not maiuitacdure them. 

(jorrect cultural methodr), from the point of view of 
erosion control, involve ke(*ping the soil in good (‘ondition and 
encouraging rainfall to ])ene1rate uhere it falls. 

It is proposed to issu(‘ a furtlier bulletin explaining in 
more detail how sound farming practice and soil conservation 
works lender mutual assistanee to ea(‘h other in the attain- 
ment ot high fertility of the soil. 


The construction and maintenance of contour lidges will 
follow in the next Journal, completing Part II. 
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5th September, 1931... . Red Poll 5324 90 211.41 3.97 300 Matopo School of Agricul- 

ture, P/B 19K Bulawayo 



KHODSSIAN MILK SECORDS. — (Oontinued). 
SEMI-OFFICLUL. 

COMPLETED LACTATIONS. 
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SHODESIA MILK BECOBDS. 
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Dinah ... G. Friesland 10741.20 337.27 3.13 300 Redbank 

Mary G. Friesland | 8339.10 270.50 3.24 I 300 j ,, 

She iG. Red Poll ’ 5926.30 293.00 4.94 ! 300 „ 


BHODESIAK HlUC BECOBDS.— (Continued). 

COMPLETED LACTATIONS. 


488 


THE nilODESlA AUaiCULTHBAL JOUHNAE. 


cd 


cd 

^ J 

aJ S 

g 


a e 

!C O 

W o 

■4<> 

ed 

c ^ 

s i 

a"" 

ttS 


O O Q O Q Q O 

CO O O O O O O 

CN cc r:i CO C’^ c'j fo 


888888 

CO CO CO O': CO CO 


© 

Oi 




22ggS288g822g§88 

cocDcoi-cO'^'^pOcDOr-.ooioioii— 
CO © 1 - o *o CO < 5 ^ r— juO '»t CO o r- CO © r- 


© Ct) lo ^ C X 

liO lO lO 


»n CN I'- r- Tf © iO T- 
■ X aC ilO iC © rf 


c 

- "5 

c 

03 



'co 

03 i 

<L)‘ oo 

• ii 

■T! .i £ 

CO Q 

’fll 

<1> f- 1/ 

's > 

Uh 

Cp fi-t 


ir’ 

d c3 d 

d d 


0- 

c 


>•»_. Tf ' 

' B g 

0) <1/ QJ P O) CD _ 


c3 


C C 
Ki cd 


T3 ^ -TJ 

a 

cd 


C ' 

cd 


OQ CG 00 93 


Cd 

XJ jid 




CO 
CO 

O « ^ 


O 
TJ 
C 
cd 

o ^ 

e« 

<v S 


o lu 
o 

S {jt to 


O o o cd'C o S c p.):; 


8 8 

O'.'' CO 



iC 

X 

X 

© 

lO 

CM 

© 


X 

CM 

CM 

r— 

© 


r -4 

iC 

f-r 

X 

I'* 

© 

o 

I-- 

1 — 


o 

r-* 


o 

I— ' 

© 

CO 

CO 

CO 

■t-H 

X 

© 


»c 

© 

c? 

•rf 

rf 

CO 


rf 

rf 

CO 

rf 

rf 

CO 

CO 

rf 

rf 

-d^ 

c 5 


rf 

* • 

CO 

© 

CM 

G 4 

rt< 

X 

C^} 

C 


© 

X 

»o 

© 

CO 



© 

X 

•d- 


iC 


© 


O 

iC 

h.i 

1 - 

55 

© 

f- 

03 

CO 

1 - 

© 

r- 

© 

CM 

ic; 

© 

CO 

oi 


rH 

© 

r-^ 

? 

r-^ 

© 

kO 

d 

4 - 

8 

© 

rf 

1 ' 

rf 

rf 

X 

CO 

lf 

CM 

© 

© 

CM 

r*‘ 


X 

© 

© 

© 


CO 


© 

© 

CM 



CM 


CM 

CM 

04 

1 — 

CM 




CM 


55 

(M 

(M 

CM 


CM 

09 


88 


TT 


TJ T 3 

C 

C 

C C 


CC 

jc Cd 




CD 

CD 

0 . CD 


. ^ 

C fl) 

P Ih 

o 



BHODESIAN MILK BECOBDS.— (Continued.) 

COMPLETED LACTATIONS. 
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Rhodesia Weather Bureau. 

APKIL, 1989. 


Pressure.- Monthlj mean pressure was generally above 
jiormal, ex(ept in the East, where it was slightly below. 

Temperature.- Mean luaxiinuiu teniperatiires were slightly 
l)e]<>Tv norimd, except in the East, and mean minimum tern- 
peratuies were generally below, ])articularly in the S.W., 


v\her(* the deficiency amounted to 4 — 5° ^ 

E. Dew jioints were 

generally low, particularly in the S.W. 
uoriual in the extreme T^oith. 

, but slightly above 

Rainfall. — The niont h ly 
eases below noimal. 

totals were 

light and 

in most 

Station 

llu )!«■> 

Noimal No oi Days 

Beit 1)1 i{lo(« 


0.41 

1 

llinilura 

(1.45 

l.(i 1 

5 

Bulaw ,i \ o 

Nil 

1.74 

- 

(liipinga 

1.90 

2.44 

5 

Ihi keldoojii 

o.;i() 

0.72 

1 

Foit Victona 

0.4.‘l 

0.04 

1 

tiwaai Siding 

0.41 

1.48 

1 

(xw an (la 

Nil 

0.07 


. (rw(do 

0.10 

0.75 

•) 

llai tle\ 

0.81 

0.87 

4 

1 n\ anga 

0 (>1 

1 .24 

1 

M ai'andellas 

0.27 

1.44 

5 

Miami 

2.H2 

1.49 

0 

Mt. Dai win 

0.15 

0 52 

2 

Mt. IV 11 /a 

1 .45 

5.19 

10 

Mtoko 

0.18 

0.01 

1 

IVew^ Tear's (xitt 

0.47 

1.02 

4 

Kuanetsi 

Nil 

0.62 


Pluintree 

0.01 

1.15 

1 

(iue Que 

0.75 

0.74 

2 

RiiHaj)!* 

0.17 

1.20 

o 



WKATHKE nUEKAU. 




Station. 

Inches. 

Normal 

No. ol 1 

Salisbury 

0.66 

1.06 

4 

Sbabani 

0.66 

0.60 

4 

Sinoia 

J .14 

0.96 

4 

Sipolilo 

1.17 

1.19 

5 

Stapleford 

1 .02 

0.82 

7 

TTnitali 

0 . 2 ;? 

1.14 

a 

Victoria Falls 

0.70 

0.69 

2 

Wankie 

0.24 

0.62 

1 

.Vberc'orn 

6 . OS 


U) 

Balova le 

1 .06 


« 

Broken Hill 

0.06 


2 

Fort Jameson 

2.11 


12 

Fort Roseberr} 

2.00 


> 

Kancbinclu 

0.70 



Ka|)iri Mposhi 

0.92 


o 

Kasama 

0.04 



Kanempa 

0.45 


'> 

Livingstoiie 

0.69 


1 

1/ 

Tiunda/.i 

1.81 


Liinaka 

0.62 


\ 

Maziibuka 

0.07 


] 

Moiipu 

0.00 


1 

Mpika 

1 .75 


7 

Mufulira 

1.49 


7 

Mwinilunga 

4.04 


la 

Namwala 

Nil 



Ndola 

2. 00 

- 


Seslieke 

Nil 


- 

Shiwa Ngandii 

0.66 


IT) 

Solwezi 

1.76 


5 
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Southern Rhodesia Veterinary 
Report. 

APinii, urn. 

DISKASES. 

Xo fresh (mt hreaks of neheduled (lisea^e^. 

TUBERCTLIX TEST. 

Thirty-one hulls and five heifers were tested u}>on iiujxu- 
tation and there were no reaetors. 

MALLEIN TEST. 

Eleven horses and t went \ -six mules were tested upon 
importation and tljere were no reaetoI^. 

IMPOiriATIOXS. 

Erom the United Kingdom. -Bulls 9, 

From the Union of South Atiicai. Bulls 22, heifers h, 
Jiorses IJ, mules 26, sheep 7T8. 

Fnun Bec'huanaland Urotet torate.-- Sheep 66S. 

EXPOBTATJOXS. 

To the Union of South Afriea. — Oxen 99, eo\^8 d, 
hoises 11. 

To the Bei|j:ian ( Sheej> (if). 

To Portuguese East Afiiea. — Oxen Ihd, cows 18. 

To Xorthern Ithodesia. —Sheep 46, goats 1, pigs 1. 

EXP(>RTATl()XS- MlSt^ELLAXEtnJS. 

1\) the United Kingdom. — Ohilled beef quarters, 4,175; 
frozen beet (juarters, 86; frozen boneless beef quarters, 519; 
panereas, 266 lbs.; tongues, 101 lbs.; tails, 179 Iks. 

To Northern lUH)desia. — Nil. 

To Belgian ('ongo.- -Beef eareases, 117; mutton eareases, 
24; offal, 548 lbs. 

To Union ol South .Vtriea. Uorjied beel, 60,504 lbs.; 
rolled beef, 180 lbs. 

To Bechuanaland Protectorate. — (’orned Beef, 984 lbs. 

S. A. MyhtUj, 

Chief Veterinary Surgeon. 
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SOUTHERN RHODESIA 

Locust Invasion, 1932-39. 

Monthly lieport No. 77. April, 19;19. 


The <*anipiug’n against hojipers ot the lied liOcust {Nomn- 
flm n\ ,sej}fefnf(iiiriat(i, Serv.) has come to an end in most 
districts during A|)ril, the surviA’ing liopjiers having matured. 

No report oi nioMUneiils ol winged swaims had heen 
re(‘eiwed, however, at the end of the month. 

'rtie eampuign has been hampered by the exceptionally 
net weathei from December to March, but the damage to 
crops has not been generally serious, tlie destruction (d 
twenty-three native gardens in one district ((mstitiitirig the 
in(»st serious loss reported to date. 

Rupekt W. Jack, 

Chief Entomologist. 
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Editorial. 
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affcrtnig the furniing uidusfry of Sfnttlter?i Rhodesia are 
intuited. All connnun H'otions should be addressed to: — The 
Editor^ i te part merit of A griculture y Salisbury. Correspon- 
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Tobacco Pest Suppression Act, 1933. To])a( co gnnver^ are 
TcmiiuitMl thill, in leian^ oi StMtion lU ot ( TOV(‘rnimuit Notice 
Xo. dbT, iUiHoidcd, growers sluill have (aiUMal to be uprooted 
and (le.sl i‘o\ ed bv tlie first <liiy of .\ngust, all growing 
Viririniii tobacco pbints, inelndinsr living stalks and roots. 
w'hi(di have Ix'en growing on their premises. Similarly, 
dtirki’^b tobacco inii.st 1>e removed and de.st roved bv Est 
Se])t(Hubei‘. 


The Eradication of Nut Grass.— Nut (hass is too well known 
to nMjuiiT any desrription. It ia not a grass but a sedge and 
its sSeientiti(‘ name is (dg perns rotundas L. The eommoii name, 
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however, denotes ^he grass-like habit of the v. eed and the nut- 
like underground tubers. It is one of the most troiiblesoiue 
weeds and in some places it has become so plentiful that the 
cultivation of fields has been abondoned in despair. It is 
now common in most of the warmer parts of the world. It is 
said to have been introduced into South Africa by the Malays 
to provide a dense mat on the sandy ('ape vsoils upon which 
washing could be spread in the sun to bleach and dry. The 
development of new underground tubers is so rapid that it is 
almost imposvsible to eradicate the })]ant when (nice established. 
The UvSe of chemical weed-killers has not be(m successful. 

A report on recent work carried out in the Ignited Slates, 
however, indicates that it may be possible to clean vsmall areas 
by cultivation. The following is the summaiv of a pa}>er 
which appeared in the Journal of tlu* American Society of 
Agronomy in January, 1988, by K. V. Smith and K. li. 
Mayton : — 

plants occurred on plats which had been jiloughed at 
1- or approximately d-veek intervals. A total ot eight plants 
developed on the plat ploughed at 4- week intervals and one 
plant on the plat jiloughed eveiy 2 weeks. This plant was 
carefully dug and found to arise from a tuber 12 inch(*s below 
the soil surface. This tuber had apparently lain dormant in 
the soil for 2| years. Xo plants were founds on the plats 
disced at intervals of 1, 2, or approximately 8 weeks On 
the plat disced every 4 weeks, a total of 15(1 plants was found 
on the two small areas. At the end of the season this jdat 
carried a generally light infestation oveu* its whole area>” 


July Oleauliness on the Farm Virginia t()ba(‘c<» lands 

should be clean by now, and are legally required to be clear 
of tobac(‘o by the end of the month unless special exemption 
has been obtained. If grading has been ('ompleted, start in 
right away on cleaning and lime-Avashing the sheds, and burn 
all refuse. Remove all tobacco as early as j)ossible, whether 
saleable or unsaleable. 

Where practicable, remove old stored maiy^e to tobacco 
curing barns, in order to clean up maize stores thoroughly 
and in plenty of time before the new crop is brought in. 
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Pigeon-liole stack the old maize and heat the barn for a day 
or two until the temperature inside the bags has been 125® F. 
for 24 hours, to kill weevil. When all old maize is consumed, 
heat up the barns again to 125® F. for 24 hours. Second-hand 
bags can be draped over poles in the barn and exposed to the 
heat. A thorough clean-up of maize refuse in the vicinity 
should be given at the same time. Weevil will not be elimi- 
nated but will be reduced. 

Eemove weeds and dry out the soil of eelworm-infested 
lands by frequent ploughing during the drj' season. Plan for 
a weed-8U[)pressing resistant crop to follow. 


Cleanliness Aids In sec i Control, 
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Trees and Wild Flowers. 

ON THE RHODESIAIs FARM. 


By Chas. K. Brain, M.A., U.Se., Director of Agricultui'e. 


PART VI L 


Mukwa. Pterocarpus anpoleiisn D.C. Fam. Lepminno^ae , 
— This is one ot our eonnuon trees whieli is fairly well known 
as Muk\\a, Bloodwood or Sealing Wax Tiee. I)e])endiiig 
upon its age and tlie soil in \\hi(di it is growing ii is a small 
to inediimi-sized tree up to (JO feet high (Fig. 47). The trunk 
is usually straight and tlie haik rough and almost black in 
colour. Whenever the tree is cut or damaged the red sap 
exudes, wdiicll dries into a red mass, wliich ac(‘Ouni8 for the 
ooniinon names given to the tree. The leaves are unequally 
pinnate wiih five to seven pairs of leaflets. It flow^ers in 
October or Xovem])er and the deep yellow pea-like flowers 
are in dense (dusters, whicdi appear before the new leaves 
expand. The yellow petals are crinkled. The pods are well 
known because of the wdde membranous part surrounding the 
raised, densely biistly centre. Children say that the j)ods 
remind them of hedgehogs with life-belts on. (Fig. 47a.) 

It 0 (‘cuts in pure forest belts on the Kalahari Sands north 
of Bulawayo and is found scattered throughout the sand-^eld 
areas, particularly on stony hills. It is found gnnving to 
perfection between our Eastern Bord(*r and the (k)ast, and it 
has been sug-gested that this is the Almug tree mentioned in 
the ()ld Testament and that this part of A^frica w’as indeed 
the source of supply of the wonderful trees mentioned in the 
First Book of Kings. 

Muhaicha. Parinarium inohola Oliv. Fam. Rosaceae , — 
This wKen seen growing under favourable conditions is 
undoubtedly one of our finest native trees. Its dark ever- 
green crown provides shade throughout the year (Fig, 48). 




I III 47u ( Instil of Mukw i Si Oil poils attoi tho liMflots have f illt n 
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It is one of our few native trees which belong to the Rose 
Family. Wherever conditions for full growth are unsuitable, 
owing to soil, altitude, frost or veld-fires, this species, in 
common with many other natives trees, produces a shrub form 
which may only be a foot or two high. Under such condi- 
tions the underground parts are well developed, but the parts 
above ground are restricted in their growth. Muhatcha 
prodxices masses of small yellow flowers about October and 
the hard russet iruitwS take a long time to mature (Fig. 48a). 
When full grown and ripe the fruits are yellow and about 
the size of a small plum. They are collected and eaten by 
natives. 

The scrub form of Parinarium mohola must Hot be con- 
fused with a difieieiit species which is ciommon throughout 
the country, Parhuirium capense Ilarv. (Fig. 49). Tn 

this the stems are never more than about six inches long; the 
leaves are longer and very w’hite below and the plant makes 
a <leuse mat of leaves commonly found on sandveld. The fruit 
IS something like that ol mohola but more grey. Its common 
name in South Africa is “Grysappel.’’ The leaves of P. 
caperise lia\e been sent to this office on several occasions to 
ascertain if they could have caused losses in cattle. Neither 
s])e<'ie.s of Pan nan am possesses any poisonous properties, but 
the plant of whicdi the description follows next in this series 
is ot smilar habit to P. <apense and is, at certain times of the 
year, very poisonous. 

’Hcusane. DtcJmpetalnm cyinosum Hook. Fain. Ihrfmpe- 
fu/uccac.— This is a ])lant that is w^tll known in the Transvaal 
by the name (iifblaar, i.e,, poison leaf. Its distribution in 
Southern Khodesia seems to be restricted to the Lower Gwelo 
and the Nyamandhlovu districts, where it causes deaths in 
cattle every year. Although it only makes a growth of six 
or eight inches above the ground its branches and roots below^ 
ground are enormous and form really an underground tree, 
the leafy twugs of w^hich are shown in Fig. 50, It will be 
noted that they are similar in form and size to those of 
Pannarittm capense, but those of 'Ncusane are green and 
similar in texture on both surfaces and the side veins are not 
straight to the edge of the leaf but looped before they rea(*h 
the margin. 
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Investigations' catried out at Ondertepoort have shown 
that this plant is only really dangerous to livestot.k during 
two periods of the year when it puts on new growth. These 
vary slightly with the rainfall and 'general growing condi- 
tions, but the first is before the rains, /.e., from the end of 
August until the end of October and the other from March 
to May. It is the common experience among stock owners 
that cattle which have eaten this plant, whicdi most commonly 
happens before there is, any green grass, frequently drop dead 
shortly after drinking water. 

In this country the natives state that when cattle eat 
’Ncusane they have a great thirst and die as soon as they 
drink. When iound growing in the vicinity of a kraal it is 
said the natives, dry the leaves, pound them u[) and mix the 
dust with the dregs of kaffir beer and water and give it to 
cattle to drink. They state that having taken the ])ow'dered 
leaves they will not touch the live plant again. Whether there 
is any truth in this or not it certainly appears that (‘attle 
brought up on veld where ’Ncusane grows apparently avoid 
it, while cattle freshly introduced into such areuh often die 
as a result of eating it. As far as is known there is no satis- 
factory treatment for cattle which have eaten this ]>lant in 
its poisonous stage. 


Cleanliness Aids Insect Control 
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Grass Fires and Fire-belt 
Burning. 

By J. R. Peiujtns, P.B.8. Ranch, Fort Rixou. 


The burning of fire breakH is <»ne of the best safeguards 
against the spread of grass fires, both as a dire(‘t preventative 
of spread and as a means of burning bac k on to an advancing 
fire. A tew notes therefore on methods of carrying out the 
operation may be of help to the newcomer, and even to those 
who have not hitherto adopted the precaution. 

The practice is obviously veiy' mudi facilitated or other- 
wise by the mdure of the country through which the break is 
required and it i^ often not possible to burn along a boundary 
on account (»f its broken or hilly character. An intelligent 
survey oi the <*ountry before operations (‘ommente will w’ell 
repay the time and trouble involved. 

Fire Breaks. — Where this means of j)reventing the 
encroachment of grass fires on one’s ])roperty is adopted it is 
usual for some existing natural barrier to be emj)lc)yed either 
as the base of operations or to be strengthened and reinforced 
at intervals where the danger of a fire crossing may exist; 
such barriers are in order of usefulness: large rivers, main 
roads, by-roads, sjiruits, dongas, kaffir paths, etc. 

Wet spruits are often povssible of use, but in most cases 
have at intervals rank grass extending up to and overhanging 
the banks, whi(*h in itself is dangerous and difficult to handle 
when alight. These w’et spruit»s, and rivers whose width does 
not make them an effective barrier, can often advantageously 
be used by early burning of the rank vegetation where the 
riv^er is narrow* and might be jumped by a wind-driv^en fire. 
Dry, sandy spruits or dongas can also be utilised to link up 
wdth artificially created fire breaks where their length and 
direction is adequate or suitable. 
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Where no natural base for the operations exists some form 
of artificial aid must be employed, among which one or other 
of the following may be found the better adapted to the 
nature of the country : — 

Cutting a strip of grass with the mowing machine ; 

Ploughing a few furrows; 

Dragging a bush or tree back^vards and forwards to 
beat down the long grass and thus form a strip 
which will not burn very fiercely. 

Although it is usual to create a single fire-belt by one or 
other of these means, two parallel ones can be made where 
extra precaution is required or where the available labour is 
inadequate to deal wdth an emergency, but the strip between 
the lines should be at least 30 yards wide; very tall and rank 
grass will require up to a 50 yard strip to ensure reasonable 
safety in stopping a wund-driven fire. 

Where a single strip is used, when buining the bieak, 
the fire should be started along the edge of the strip on the 
side away from which any wind may be blowing so that the 
fire is burning back against the wind; lighting (an be done 
along 50 to 100 yards at a time according to the labour avail- 
able, and is done by means of wis])B ol dry grass, blow" lam}) 
or similar device. When the grass i^ lighted natives follow' 
and beat out the fire on the side of the bare strip w'hile on 
the other side of the fire is allow^ed to burn for some 5 to 
10 feet in dej)th, after wliich it is safe to light the windward 
side of the break which in turn is beaten out once the fiie is 
burning towards the inside. An adequate force of labour 
must be ready to beat out the outsides of the breaks shortly 
after they are lighted and at least tw’o natives should follow" 
up well in the rear of the burning to ensure that logs, cow- 
dung or bushes do not cause the fire to spring up again and 
get out of hand before help arrives. 

The burning of fire breaks should never be attempted in 
a high or even moderate wind, and the safest time for the 
operation, under the best conditions for securing a clean burn, 
is from 5 o^clock in the afternoon onwards, with a light breeze 
blowing. Operations should be suspended for the day when 
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dew begins to fall, and the grass becomes difficult to light 
and ceases to burn cleanly. 

Heavily leaved bushes or branches are the most common 
and economical means of beating out fires, but they do not 
last long and one or two boys with axes are necessaiy to keep 
up a constant supply of fresh material for the fighters. In 
open country, or even in bush, the water-soaked old sack is 
the most durable and effifuent, always provided that a supply 
of v^ater is av^ailable for re-soaking at frequent intervals. As, 
however, the necessary surface water is seldom available in 
the near vicinity of a fire the usefulness of this ‘ ^beater’ ^ is 
sonie'wliat lestricted, but it is often possible to take sufficient 
water in a lorry or vanette, carried in drums which can be 
quickly replenished, without taking the fire-fighters away 
from their work. 

While the burning of fire breaks should not be left until 
the grass is bone dry, care must be taken that it is not done 
too eaily, as even a small growth of young grass springing 
up subsequent to the burning and later killed by frost will 
constitute a danger of the flames being carried over the 
'"break’’ in hot weather with a wind behind. 

Even where adequate fire breaks exist it is wise, in case 
of a fire, to keep a strict watch on them, since whirlwinds 
caused by the heat vill often carry burning fragments over 
the widest break, and a heavy direct wind will blow burning 
pieces of grass for a considerable distance. 

The safest way of utilising a fire-belt for checking a fire 
is to light the edge of the break in both directions starting 
fnun a point which it is tliought the fire wull first reach. This 
fire will then burn back on to the on-coming one and as they 
get nearer thev will form a vacuum between them and draw 
the flames together in spite of wind, and to the exclusion of 
any danger. 

The burning of fire breaks is a tedious and slow job, often 
entailing long walks to and fro and expert supervision, some- 
times extending fur into the night, but security from the grass 
fire menace can only be attained by these sacrifices of time, 
comfort and labour, and where the area is not unreasonably 
large the benefits and the security to stock and other property 
which result are undoubtedly worth the trouble and expense. 



508 


THE KHOUESIA AGRICULTUKAL JOUKNAL. 


Salisbury Experiment Station 


ANNUAL REPORT ON EXPERIMENTS, 
SEASON 19.17-38 


lly H. C Ahnold, Majiatrer. 


The total rainfall for the season was 29.47 inches. The 
season opened late, with scanty showers and the stands of 
the early sown crops suffered somewhat in conseqneiK^e. Soon 
after the rains commenced precipitation occurred almost daily 
during the months of December and January, but later 
droughty conditions prevailed again and the (Tops w’ere 
adversely affected through lack ot moisture at the end of the 
season . 

Analysis of Rainfall : Season 1937-38. 


Month. 

(8 

*o 

M3 

s « 

A -c 

Total for 
the mont] 

S.S 

kl 

os; 

O 

Total to ( 
of month. 

Periods exceeding 
one week without 
rain 

October 

. Nil 

Nil 

Nil 

Nil 


November 

.. 8 

1.72 

3 

1.72 

Nov. 2Gth 

December 

. 18 

7.46 

10 

9.18 

Dec. 11th 

January . 

. 30 

13.09 

18 

22.27 

Nil 

February 

8 

2.01 

3 

24.28 

Feb. Ist to 22nd 

March 

. 9 

4.26 

5 

28.54 

Mar. 14th to 25th 

April 

. 4 

.93 

2 

29.47 

Apr. 6th to Apr. 24th 


77 

29.47 

41 



Average for 
previous 10 
years 

72.4 

28,63 

35.1 
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Although the total rainfall exceeded the average of the 
previous ten years, nearly two-thirds of it fell in the six weeks 
period, Deteniber 15th to January 29th^ It is thought that 
this uneven distribution caused the crops to be lighter than 
the average. 

The results of experiments conducted at this Station since 
1919-20 are available in Bulletin form, and to facilitate com- 
parison, this report is drawn up on lines similar to previous 
ones. 

Having served their purpose the following experiments 
were dis(’ontinued : — 

(1) Sunnhemj) burnt versus sunnhemp ploughed under 
for green manure. 

(2) Witchvveed host crops versus sunnhemp for green 
manure. 

(3) Once phnighing versus twice ploughing of green- 
manured land. 

(4) Effec t of various crops on the ground-nut crop which 
follows. 

The series of experiments in which various methods of 
utilising the sunnhemp <Top for the restoration of soil fertility 
are being (*ompared, was extended to include the following 
treutmentvs : (1) Ploughing under the sunnhemp at fourteen 
weeks after sowing the seed versus ploughing it under four 
weeks later. (2) Ploughing under the stubble immediately 
after removing the green top growth versus leaving the stubble 
unploughed until the winter ploughing season. 
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CROP ROTATION EXPERIMENTwS. 
FIRST SERIES 19134937. 


Maize Yields in Bags per Acre. 


System of 

1937^ 

1936-37 

1935-36 

1934-35 

1933-34 

1932-33 

1931-32 

Average 

Cropping. 

Rainfall Rainfall Rainfall Rainfall Rainfall Rainfall Rainfall 

1 Yield. 

29.47 

3ZM 

24 01 

31.07 

31.54 

27.64 

26.62 


•Al— Maize con- 









tinuous. Green 
manure and 250 









lbs. per acre of 
phosphatic ferti- 



Green- 



Green- 



liser in the 



manure 



manure 



seasons 1928-29, 

10.53 

16.10 

ploughed 

499 

19.04 

ploughed 

9.60 

12.68 

1932-33 & 1935-36 
•A2— Maize con 



under. 



under. 


(7 crops) 

tinuous. Fertili- 
ser only, rates 

5.49 

9.10 

6.12 

2.01 

8.74 

3.53 

10.92 

6.65 

as above. 
tB~ Alternate 








(10 crops) 

maize and beans 
for hay ; no 
manure or ferti- 
liser. 

8.36 

6.60 

11.70 

4.45 

6.60 

2.54 

10.02 

9.12 

0 — Three-course 









rotation; Maize, 
velvet beans 

(reaped), oats; 
no manure or 
fertiliser. 

9,83 

5.80 

13.25 

5.82 

10.75 

4.90 

IMO 

12.95 

D — Four-course 









rotation : Maize 
(plus 6 tons 
dung per acre), 
oats, bean hay, 
maize. Average 
of two plots. 

11.69 

14 30 

14.82 

6.81 

14.70 

14.21 

16.33 


Maize (no manure 

9.78 







(22 years) 

direct) . 

Maize (dunged 

14.70 

16.65 

6.82 

11.90 

14.40 

14.80 

16.53 


plots) . 

13.60 

13.90 

13.00 

6.80 

17.50 

14.02 

17.85 

16.68 


•NOTE. — ^Having grown maize for 15 years in succession without manure 
or fertiliser, during which time its yields had gradually decreased mitil they 
had become so low as under practical field conditions to have rendered them 
negligible, this plot had served its purpose. With the object of comparing 
two methods of again raising the cropping power of such land to a more 
profitable standard, the whole plot was treated with a mixture of one-third 
Imne meal and two-thirds superphosphate at the rate of 250 lbs. per acre, 
at the beginning of 1908-29. One-half of the plot was then planted to maiise 
while the other half was sown to a mixture of sunnhemp and velvet beans, 
which were subsequently ploughed in. This manurial treatment was repeated 
on the respective plots during the seasons 1932-33 and 1955-36. 

tin 1909’r3O this system was amended from “Alternate Maize and Bare 
Summer Fellow" tc “Alternate Maize and Beans for Hay.’' 
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Syitem A. — The green-manured plot has maintained its 
lead over the one which receives no humus, with a yield nearly 
twice as large as the latter’s. The average annual yields on 
Section A1 and A2 may be 'compared as under, where the 
yields during the periods following each application of green 
manure are summed and averaged. 


Average Yields in Bags yer Acre ger annum. 


Period 

1929 to 
1932 

1933 to 
1955 

1936 to 
1938 

Total yield 
1929 to 
1938. 

Section Al 

9.52 

8.01 

8.88 

88.74 

Section A2 

7.89 

4.76 

6.90 

66.54 

Difference 

] 68 

3.25 

1.98 

22.20 


These show that on Section A2, where the soil lacks 
humus, the yields were more severely affected than they w^ere 
on the green-manured land during the period 19^‘h3-d5 when 
unfavourable seasons were encountered, and it would seem 
that, although Sef tion Al has yielded 22.20 bags per acre more 
than Section A2, its cropping power, owing to the green 
manure which is perioditally ploughed in, is being maintained 
better than it is on the land which receives no humus dressing, 
in spite of the larger toll on the plant nutrients of the soil 
wdiich the heavier crop takes. 

System B. — The results obtained from these plots support 
those of System A. In the seaMui 1929-30 the system of 
<*ropping was changed trom “bare fallow” to “beans for 
hay,” in alternation with maize. Dolichos beans were sown, 
but they did not thrive well and in the season 1933-4 they 
were rephued bv’^Soya beans interplaiited w'ith velvet beans. 
Since that time hemier crops of both beans and maize have 
been reaped from these plots. The yields of maize reaped 
from this unfertilised land may be compared with those taken 
from Section A2 which receives phosphatic fertiliser but 
carries maize continuously^ Before the season 1933-34 the 
maize yields on the fertilised land were heavier than those of 
the land which produced a light leguminous hay crop, but 
since the change to the thrifty Soj^a plus velvet bean hay crop 
was made four years ago, the maize yields have increased; 
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the average being nearly two bags per acre in favour of the 
land which produces the legume hay. 

System 0, — When it is remembered that this land has 
been cropped for 25 years and during that time it has not 
received any manure or fertiliser, but has yielded a crop every 
year, it will be semi that its yields of maize are remarkabh" 
high. Comparison with System Al, vhere the land receives 
green manure and fertiliser, shows that the total yields of 
maize during the period 1932-38 aie approximately equal, 
namely, System Al 60.26 bags and System C 61.45 bags. 
This indicates that the farmer who can make good use of the 
side crops on his farm will find a mixed cropping sysiem more 
profitable than growing maize alone. 

S3rstem D. — This system simulates the conditions which 
would be found in praidice, more ac(‘urately than System C, 
because it includes a dressing of humus in the form of kraal 
manure as well as a diversified system of cropping. The yields 
obtained are seen to be higher than those of the other systems. 
The yields of the oat and bean crops (not shown) are also 
much larger than those in the other system. 

The stabilising e£Ee(‘t of mixed cropping is well shown by 
the maize yields recorded each year. These show that the 
maize crops in this rotation are much less subject to the 
vagaries of the weather than are those in the single crop 
systems. 

SECOND SERIES OF CROP ROTATIONvS. 

These rotations were laid down in 1919-20 and %vere 
designed to evolve a system of cropping which would meet the 
needs of farmers who could not adopt mixed fanning. The 
series included two plots, A. and F., on which maize was 
grown continuously for ten years without manure or fertiliser 
to serve as checks on the results from the rotations. For this 
purpose the cropping of Plot A. continues as in the past, but 
on Plot F. commencing season 1929-30, fertiliser is applied in 
alternate years. The fertiliser treatment given to this plot 
is the same in quantity and quality as that accorded in 
rotational System H., but green -manuring is entirely omitted. 

Plot A: System £. — Maize continuous without manure or 
fertiliser. 
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Seasons and Yields of Maize in Bags per Acre. 


1937-38. 

1936-37. 

1935-36. 

1934-35. 

1933-34. 

1932-53. 

1931-32. 

Average 

over 

19 years. 

3.89 

3 . 8 <) 

6.88 

2.21 

4.60 

1.74 

11.60 

9.30 


Owing to tlie careful cultivation given to these experi- 
njent plots, it is reasonable to think that the yields recorded 
are somewhat higher than would be obtained from similarly 
cropped land under field conditions. It will be seen, there* 
fore, that the cropping ability of this land V>ag now declined 
to such a low level that in practice its cultivation would not 
yield a profitable return to the farmer. 

Plots B to £: System F ^Three-quarters of the land under 

maize, one quarter under Sudan grass. Each year one section 
under maize, commencing with Plot B in 1919-20, receives 
eight tons ot faim manure ]»er acre, and commencing on Plot 
K in 1929-30, the section which grew Sudan grass the previous 
season receives 200 lbs. per acre of suj)erpho8phate (19 per 
cent. PaOi). 


Maize Yields In Bag.^ per Acre. 



1937-38 

1936 37 

1955-56 

193^-35 

1953 34 

1919-20 

Average 

1920-38 

Plot B 

Sudan 

11 50 

19.55* 

7.m 

Sudan 

26.0 

16.75 

Plot C 

11,74 

14.75* 

15.93t 

Sudan 

15.45 

23.7 

15.09 

Plot 1) , 

12 64* 

15.25t 

Sudan 

6.05 

18.80* 

Sudan 

15.49 

Plot E 

10.69+ 

Sudan 

16 68 

6.99* 

17.73t 

24.6 

15.61 

Average . 

11.69 

13.83 

17.39 

6.74 

17.33 

24.7 

15,74 


•Indicates tlie application of farmyard manure. 

tlndicates the application of 200 ibs. per acie superpho.spbate. 


In common with the other systems, the yields obtained 
in System F this season are somewhat below those of the past 
two seasons. This indicates that the weather conditions 
experienced were somewdiat less favourable than those of the 
previous years rather than a definite decline in the fertility 
of the land. It also shows, however, that the amounts of 
manure and fertiliser used are not sufficient to increase the 
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cropping power of the land, and they should be regarded as 
the minimum required for a system in which the land is 
almost continuously cropped to maize. 

Plot F; System 0 *. — Maize continuous. No manure or 
fertiliser during ilie hrst ten years. Commencing season 
1929-30, fertiliser consisting of one-third bone meal and two- 
thirds superphosphate at the rate of 200 lbs. per acre is applied 
every alternate year. 


Seasoiis and Yields of Maize in Bags 'per Acre. 


1937-38. 

1936-37. 

1935-36. 

1934-35. 

1933-34. 

1932-33. 

1919-20. 

Average 

over 

19 years 

T.79* 

6.65 

15.26* 

3.70 

14.55* 

5.33 

23.3 

11.0!) 


•Indicates the application of 200 lbs. per acre fertiliser. 


In previous years the application of fertiliser has chanced 
to occur when favourable climatic conditions prevailed and 
heavy yields of maize resulted, but in the season under review^ 
the effect of the fertiliser dressing has been less marked. 
Although this land receives as much fertiliser as is supplied 
to the plots in vSysiem H, the yield is lower than that recorded 
for any of the plots in that system, and much lower than the 
average of the three phds. The absence of humus in this soil 
is thus seen to be limiting its productivity. 

Plots G to K; System H Three-quarters of the land under 

maize, one-quarter under velvet beans, which are ploughed 
under for green manure. From the commencement of this 
experiment until 1928-29 this laud received one green 
manuring and one application of fertiliser during each period 
of four years. The returns from these plots showed that 
insufficient plant food had been supplied to maintain fertility, 
and the manurial system was then amended to provide for two 
dressings of fertiliser during each four-year period. The crop 
of maize which follows the green manuring now receives 
200 lbs. of 19 per cent, superphosphate per acre, which should 
enable it to make better use of the nitrogen supplied by the 
green manure; the second maize crop receives no fertiliser, 
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and the third crop, that immediately in front of the green 
crop, receives 200 lbs. per acre of a mixture of bone meal and 
superphosphate. 

Maize Yields %n Bags per Acre. 



1937-38 

1936-37 

1935-36 

1934-35 

1935-34 

1919-20 

Average 

1920-38 

Plot G 

Beans 

ii.aot- 

14.78 

14 58* 

Beans 

2510* 

14.51 

Plot H . 

8.40* 

9.90 

20.28* 

Beans 

14.50* 

23 00 

14.99 

Plot J 

986 

20.56* 

Beans 

4 34 

12 25 

Beans 

13 80 

Plot K . 

18 18* 

Beans 

16.35* 

3.59 

19.65* 

19.20 

14.56 

A vei age 

12 16 

13 89 

16.80 

7.50 

16 47 

2170 

14.47 


•Denotes application of fertiJiser 


The average yield lor the season under review is seen to 
be 2.H2 bags per acre less than that of the average lor the 
past 18 years, while in System F the yield is 4.05 bags per 
acre below the eighteen-year average. For several years the 
yields in System F were higher than those ol System H, but 
it now appears that the manurial applications employed in 
the latter system are more effective than those of the former 
in maintaining the c ropping ability of the land. 

THIRD SERIES OF CROP ROTATIONS. 

In the season 1926 27 two more rotational systems vrere 
laid down, which have been designated Systems M and 0 
respectively. 

System M This is a four-course rotation in which the 

sequence of the crops is: — Maize+200 lbs. per acre of super- 
phosphate; ground nuts and sunflowers; maize-i-200 lbs. per 
acre of bone and superphosphate; green manuie. Hence one- 
half of the land is sown to maize, one-eight to sunflowers and 
another eighth to ground nuts, and one-quarter is green- 
manured. In the following tabulation the yields of the 
various plots are expressed in bags per acre, a “bag’’ of maize 
being 200 lbs., and a “bag” of ground nuts 65 lbs. 
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Seasons and Yields of Maize in Batjs per Acre, 

Average maize 



1937-38 1936*37 

1935-36 1934-35 1933-34 

1932-33 

1926-7 

yield 

1926-38 

Plot A... 

... 9.66* 

N14.3 

! S 

i 

; 

G.M. 

13 75* 

N14.00 

G.M. 

12.66 

Plot B... 

... N17.9 

15.72* 

G.M. 

5.55* 

N14.30 

10.16 

15.16* 

11.72 

Plot C... 

... 11.48* 

G.M. 

12.50* 

N8.8 

12.60 

G.M. 

N21.0 

13.10 

Plot D .. 

... G.M. 

14.88* 

N15.70 

7.96* 

G.M. 

8.05* 

12,06 

11.74 

Average maize 
yield 10.57 

15,30 

13.70 

6.75 

13.17 

9.10 

13.88 

12.38 


•Denotes the application of fertiliser. 

G.M. Denotes the application of green manure. 

N. Denotes the position of the ground nuts in the rotation. 

In view of the high yields reaped in this rotation lust 
season those obtained this season are disappointing. There 
were indications during the growing season that some factor 
other than those of the planned treatments was adversely 
effecting the thriftiness of the maize plants on Plot A. A 
higher yield from the green-manured plot could have been 
expected also, because the fertiliser treatments in this system 
is similar to that of System H, where the yield of maize 
following the application of green -manure is 58% higher. 

System 0. — The order of rotation is: — Maize fertilised 
with 200 lbs. per acre of bone and superphosphate; sweet 
potatoes; maize which receives a dressing of 8 tons per acre 
of farmyard manure; hay crops. This system is typical of a 
rotation suitable for dairymen or others w^ho prefer to feed a 
large proportion of their crops to livestock. In practice it 
would probably be found necessary to make alterations to meet 
individual re([uirements, such as altering the proportion of 
maize to other crops; leaving the sweet potatoes down for two 
years, or reducing the amount of land under sweet potatoes, 
and growing pumpkins and melons instead. Whatever the 
details of the adopted system may be, if the principles on 
which this rotation is based are adhered to, similar results 
could be expected. 

In the tabulation below are shown the acre-yields of maize 
in bags of 200 lbs. and of bean hay and sweet potatoes in tons. 
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Seawns and Yields m Hags (or Tons) per Acre, 


Average maize 



1937-38 

1936-37 

1935-36 

1934-35 

1933-34 

1926-27 

yield 

1926-38 

Plot F ... . 

12,0^ 

P 1.02 

19.32* 

H 3.8 

19.18t 

H 1.1 

16.86 

Plot G . . . 

P 1.35 

15.61* H 1.4 

11.58t 

P 5.5 

19.66 

15.17 

Plot H 

11,75* 

H 229 

17.78t 

P 5.65 

20.80* 

P 6.1 

17.15 

Plot J ... 

H 1.32 

14.85t P 3 70 

9.84* 

H 2.5 

16.45* 

13.65 

Average of 
maize plots 

11.88 

15.23 

18.55 

10.71 

19.99 

18.05 

15.71 


^Denotes the application of feitiiiser. 
fDenotes the application of farmyard manure. 

P Denotes the position of the sweet potatoes in the rotation. 

H Denotes the position of the bean hay crop. 

The inanurial treatment of this land is about the same in 
quality and quantity of that provided in System V, and the 
average maize yield is practically the same in the tv.o systems. 
This tseason’s maize yield is 8.8^1 bags per acre less than the 
average yield for the period 1926-88, which is about the same 
as the decrease noted in System F. In System M the decrease 
is only 1.81 in the same comparison, and this is about the 
same as that noted for Sj^stem H. It is seen therefore that 
in both of the systems in which 8 tons of farmyard manure 
and 200 lbs. of phosphatic fertiliser form the manurial treat- 
ment there is a larger decline in the maize yields than in the 
other systems which re(‘eive green-manure and 400 lbs. of 
phosphatic fertiliser during each four-year j)€'riod. The two 
manurial systems supply approximately the same amount of 
phosfihate and the farmyard manure sujjplies small amounts 
of potash, lime, etc., whicli are not added by the green 
manure, so that the odds would seem to be in favour of the 
farmyard manurial system. Although it is as yet too early 
to deduce that the cropping ability of the green-manured land 
is being better maintained than that of the other system, the 
results of this season's trials indicate such a tendency. 

Methods of UtiUstng the Sunnhemp Orop lor the Eestoration 

ol Soil Fertility. These trials were commenced in the season 

1935-36, when sunnhemp was sown and treated in different 
ways. The plots were all sowm to maize last season and the 
results w’ere published in last year’s report on Experiments. 
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Instead of cropping with maize again, during the season under 
review it was decided to amend the plan of treatments so that 
they are now as follows : — 

(a) Sunnhenip for green manure ploughed under in the 
usual way eighteen weeks after the germination of 
the seed. 

(h) Top growth of siinnhemp crop cut off eighteen weeks 
after germination, composted and returned again to 
the same plots. 

(c) Top growth of sunnhemp cut for hay. Stubble only 
ploughed under during the aufunin months. 

(d) Top growth of sunnhemp cut off, composted and 
applied to the (e) plots, which carry maize instead 
of the green-manure crop. Stubble only of 18 weeks 
old crop ploughed under. 

(e) Maize continuously; land receives application of 
compost made from the top growth of the green- 
manure crop on the (d) plots. 

(/) Maize continuously without humus dressing. 

The above treatments are replicated 10 times and each 
of the sixty plots in the experiment will be divided into two; 
on one half raw rock phosphate at the rate of 2(l0 lbs. per acre 
will be applied and no fertiliser will be used on the other 
half. The whole area will be sowm to maize during the season 
1938-39. 

Tb6 Effect of the Date of Ploughing under of a Green Crop 
on the yield of the following Maize Crop. — These experiments 
were commenced in November, 1935, and the results of the 
first series were published in the Atjriculf'ural Jottrnnl for 
October, 1937. Sowings of sunnhemp in the second series 
commenced in November, 1936, and were continued at fort- 
nightly intervals until January, 1937. In each case the green 
crops were ploughed under fourteen weeks after the germina- 
tion of the seed. Each treatment was replicated eight times, 
so that eight plots of sunnhemp were ploughed under at each 
fortnightly period. In November, 1937, all the plots were 
sown to maize on the same day. 
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Dates of sowing 

Dates of 
Ploughing 

Yields of 
Maize follow- 
ing Sunn- 
hemp in 

Percentage increases 
in yield of Maize due 
to later date of 

Sunnhemp 

Sunnhemp 

bags, per 

ploughing in Sunn- 

Season 1935 36 

acre. 
Season 
1936 37. 

,hemp. 

Season 

1936-37. 1936-36 


Nov. 

15th 

Feb. 

2l8t 

11.66 

100 

100 

Dec. 

1st 

Mar. 

7th 

12.83 

no 

108 

Dec. 

151h 

Mar. 

21 st 

14.30 

123 

118 

Dec. 

31ht 

Apr. 

6th 

14.23 

122 

123 

Jan. 

ir,th 

Apr. 

21 8t 

13.50 

116 

125 


This reason ’s experiments support those of the previous 
year by shoving that the maximum beneficial effect of the 
green maiiuie (loj) will not accure if it is ploughed under 
before the middle of the month of March. 

Rates of Seeding Sunnhemp and Methods of Treating the Top 
Growth.- In the season 19«36-37 sunnhemp was seeded at 
various rates, viz., 20 lbs., 40 lbs,, 60 lbs. and 80 lbs. per acre 
on plots whi( h were replicated five times. These plots were 
eac h divided into four sub-plots and the sunnhemp was treated 
in the folloving \\€\}b,-~ 

(a) whole growth ploughed under in the usual way at 16 
weeks aft(‘r seeding; 

(//) top-growth cut off 16 weeks after seeding and stubble; 
ploughed under immediately; 

(c) top groA^th ( ut off as in {h) and the stubble ploughed 
under as in {(I)- 

{(1) crop matured; top-growth taken off and stubble 
ploughed under during the winter months. 

During the season under review the whole area was sown 
to maize, the yields of which showed no significant difference 
as a result of the various rates of seeding, but the differences^ 
resulting from the other treatments were as shown below, 
wdiere the average yields of the twenty plots under each treat- 
ment are given. 
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Yield of Maize in Bags 

per Acre, 


Whole crop 
ploughed under 
March 25th. 

Immature Stubble. 

Top growth cut March 
25ih. 

p.u. March 

26th. p.u. July. 

Mature 
Stubble 
p u. July. 

Standard 

Error. 

18.17 

16.82 16.79 

18.15 

0.20 


A difference between treatments of three times the 
standard error or 0.60 bag of maize per acre may be taken as 
significant. 


The similarity in the yield obtained from the land on 
which the mature stubble was ploughed under and that on 
which the whole crop was ploughed under is remarkable. 
Both these treatments have yielded approximately I J bags 
more than the land on which the immature top growth w^as 
cut off and removed instead of ploughing it under. In these 
trials no advantage was gained by delaying the plo\ighing 
under of the immature stubble, and it is corivsidered that this 
is due to the fact that the stubble was ploughed late in Mar(‘h 
after 10 days’ drought, and that very little rain fell subse- 
quently to activate nitrification of the stubble ploughed on 
March 25th. The results indic ate that a more mature stubble 
of sunnhemp has greater manurial value than one which is 
less mature. 

Double Ploughiag versus Single Ploughing of Green-manured 
Land. — In general practice ^vhen a green c.rop is ploughed 
under the material is left in masses under the soil, and it 
might reasonably be assumed that if the stuff was more 
thoroughly incorporated with the soil greater beneficial effects 
would accrue to the crop which follow^s. Experiments have 
been conducted during the past three seasons to ascertain 
what the effect might be. 

Each season an area of green-manured land w^as divided 
into six plots; these were sub-divided and one half of each 
plot was twice ploughed while the other half re(*eived the 
initial ploughing only. The first ploughing took place during 
end of March or early in April, and the second in the 
of November of the same year. In the tabulation 
follows the yields of maize from each pair of plots is 
ikjiba. per plot. 
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Season 

Ploughed 

Once. 

1955-36. 

Ploughed 

Twice. 

Season 1936-37. 
Ploughed Ploughed 
Once. Twice. 

Season 1937-38. 
Ploughed Ploughed 
Once. Twice. 

84 

68 

90 

109 

83 

57 

84 

no 

86 

101 

75 

89 

106 

97 

91 

118 

91 

71 

113 

97 

108 

95 

98 

75 

104 

105 

95 

98 

90 

98 

117 

98 

102 

98 

99 

99 

608 

575 

572 

619 

536 

489 


In th(*8e trials the total yield from the plots where the 
land was on(*e ph^nj^hed ere slightly heavier than that of the 
plots which were twice ploughed, hut comparison of the yields 
within each pair of plots shows that the differences recorded 
are not due to the treatment under consideration, but that 
tliey are due to other causes. 

Ground Nuts following various other Crops for comparison 
of the effect of the previous Crop on the yield of Nuts. —The crops 
used in these trials were as follows : — Maize (grain), sunflower 
(seed), outs (hay), velvet beans (mature crop reaped), sunn- 
hemp (mature crop reaped), suimhemp (whole crop ploughed 
under). The phds of these were replicated five times. Ground 
nuts were sown on the land during the season following that 
in which the croj)S were grown. In the following tabulation 
the yields of nuts reaped during three separate seasons are 
shown under the names of the crops which preceded them. 


Yields a 

»/ Grou 

nJ Xuts 

in Ihs, per 

Plot t 

>/ 1/30 Acre, 


Y ears. 


Sunnhemp. 

Sunnhemp. 





ploughed 

in. 


reaped. 


Maize, 


Crops. 

1935. 1937, 

1938. 

1935. 

1937. 

1938. 

1935. 

1937. 

1938. 


49 

28 

42 

X 

32 

52 

■65 

36 

48 

riot 

52 

40 

48 

ofi 

45 

50 

63 

36 

47 

Yields 

46 

63 

52 

58 

71 

49 

64 

63 

45 


50 

88 

37 

77 

74 

39 

61 

71 

33 


48 

37 

30 

63 

38 

35 

58 

55 

32 

Tot.'ils 

246 

256 

T()9 

312 

260 

~22^ 

311 

261 

205 


Bags (Gblbs.) 

per acre 21.9 24.5 23.9 

Percentage 

increase over 

sunnhemp p.u. 12.25% 9.4% 
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Crops. 

Years. 

Sunflower. 

1935. 1937. 1938. 

Velvet Beans. 

1935. 1937. 1938. 

1935. 

Oats. 

1937. 

1938. 


70 

45 

51 

67 

28 

49 

68 

39 

65 

Plot 

68 

38 

54 

63 

31 

46 

70 

37 

51 

Yields 

60 

75 

50 

70 

63 

48 

57 

70 

43 


53 

76 

33 

51 

72 

33 

48 

65 

33 


74 

74 

36 

62 

52 

33 

60 

72 

37 

Totals 

325 

308 

224 

313 

246 

209 

303 

283 

219 

Bags (6511)8.) 
per acre 
Percentage 

26.4 



23.6 



24.8 


increase over 









sunnhemp p.u. 

20.7% 


8.2% 



13.4% 



It is remarkable that the lowest yields were obtained troiu 
the land which was green-niaiinred during the previous 
season. Hence it would appear that such treatment does not 
benefit this crop and it would be found more economical to 
grow cereal crops on green-manured land. The land which 
carried sunflowers in the previous sea^son yielded 20% more 
nuts than the green-manured land, and it would appear that 
this crop had a definitely beneficial effec t on the nut crop 
which followed. Statistical analysis of these results showed 
that the increased yields of the land under sunflower, oats and 
sunnhemp reaped are significantly greater than that of the 
land w^here sunnhemp was ploughed under, but that the 
increases recorded after the maize and velvet beans may 
possibly be due to (*han<‘e. These trials show' that the response 
of the ground nut crop to soil treatment is very different from 
that of maize, w^hich usually greatly benefits from the plough- 
ing under of a green crop and also from the effect which a 
legume exerts on the soil even when the whole top growth is 
removed. 

It has been proved that the presence of much nitrate in 
th|> »oil during the early stages of growth of a legume tend 
to pitvent the nodule bacteria from infecting the roots of 
legumes, and it seems probable that this is the explanation 
of the luierior yields of the ground nuts when following a 
crop of simuhemp ploughed under. 
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Horte Oram (DoUchos biflorus) for Hay Production — Trials 
were laid down during the season under review to ascertain 
the value of this crop for hay production. It was grown by 
itself and in mixture with other suitable crops, and these were 
(jompared wuth Biltan Soya beans sown alone. The plan was 
as follows: — {a) Dolichos biflorus alone; (h) Dolichos with 
manna ; (c) Dolichos with S.E.S. oats; {d) Dolichos with sunn- 
hemp; (p) Dolichos with Soya bean; (/) Soya beans only. 
Each crop or mixture of crops w^as sown in eight blocks of 
randomised plots during the earh" part of December. Owing 
to its procumbent habit and its much branched stems the 
doli<dios liiflorus made a dense mat of growth which fiovered 
the wdiole surface of the soil, and the reaping of the crop 
proved somewhat tedious. In the crop mixtures the dolichos 
climbed up tlie stems of its partner and the combined crops, 
being luec t, were not difliculty to reap. Single-stemmed crops 
sncli as the oats, manna and suiinhemp, were more suitable 
for mixing with the dolichos than soya beans, because the 
beans cast too miK'h sliade. If soya beans are used they should 
be sparsely sowui. Sunnheinp was not very suitable because 
it reached the stage for cutting much earlier than the dolichos. 
The following yields were recorded. 



Yields of Hay in 

lbs. i>er 

J ere. 


Dolichos 

biflorus 

only. 

Dolichos 

and 

Oats. 

Dolichos 

and 

Soya Beans. 

Dolichos 

and 

Manna. 

Dolichos 

and 

Sunnhemp. 

Soya 

Beans 

only. 

a, 372 

0,849 

4,119 

3,240 

3,123 

3,944 


The dolichos and S.E.S. oats seemed to niake the best 
mixture because they developed evenly and both arrived at 
the right stage for cutting at the same time. 


Protein Produetion Crops. — When the ‘‘Somerset’" variety 
of sunnheinp was introduced a fewr years ago it was soon 
realised that its free-seeding ability made it a suitable crop 
for hay, and the question arose as to how it compared with 
other fodder crops in its ability to produce fodder. It is well 
known that the most valuable part of fodders which are used 
as cattle food are the proteins, and that being so, the crop 
which produces the most protein per acre would appear to 
be the most economical, provided it is palatable to the stock 
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and can be produced economically. Trials were laid down 
in the season 1935-36 which included the following crops : — 
Somerset sunnhemp, Biltan soya bean, Somerset velvet beans, 
maize and wintersome. The results of the first two years^ 
trials were published in the Se])teinber, 1938, issue of this 
Journal. During the season under review the trials were 
extended to include maize as grain, velvet bean as silage, 
sunnhemp cut when 11 weeks old, sunnhemp cut when 34 
weeks old. The plan provided for six replicated plots for 
each crop. 



Yields of Crude Proteins in 

Ihs. 

per Ai 

rre. 


Season. 

c 

c ® 

Cfl {> 

s . 

'S M 

C 

c o 

S3 ^ 

’'53 

a> 

4» OJ 

^ S) 

cC 

o* 

o 

43 

3 

£ 

3 

« 

5! 

a> 

s 


•4- ^ 

o t 


4-> rSi 
a, 1- 

c ^ 


1 

! 

cS 


S rt 

^ c6 

5 c 


CS C 

NJ U> 

N Cl. 

tiO 


6 -M 

e ^ 


s « 






0 s 

W d 

o s 

CO t 

Sa 

coCQ 

’ll. <u 

ca 

CO 


CO 

1935-36 ... 

... 435 

— 

— 

869 

419 

296 

— 

364 

1936-37 ... 

.. 270 

— 

— 

468 

311 

177 


249 

1937-38 .. 

. 256 

248 

820 

805 

594 

312 

377 

248 

Averages 

. . 320 

248 

820 

714 

441 

262 

377 


These results 

show' 

that 

the amount 

of protein in 

the 

14-weeks’ old sunnhemp 

crop 

was no 

larger than that in 

the^ 


11-weeks’ old crop, although it was somewhat heavier in total 
weight. The figures given for the mature maize crop in< hides 
80 lbs. of protein c ontained in the stalks. The yield of grain 
was 16 bags per acre. The velvet bean has proved to be the 
most effic ient crop for protein production, but in farm practic e 
it is found to be not entirely suitable for hay. Its numerous 
fleshy pods are a disadvantage, since they require such a long 
period to cure that much of the leafy and most valuable 
portion of the crop may be lost during the hay making 
period. The problem of ridding the hay crop of fleshy pods 
can be solved by planting late, but when this is resorted to 
a rather smaller c rop results. The use of tripods for making 
\<lvet bean hay solves most of the difficulties, such as loss of 
leal in handling, and allows the crop to be left for a long 
pel 10(1 in the field to allow the pods to dry out if necessary, 
since ()n((^ it is on the tripods it is safe from damage by late 
rains. 
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The latter fact has been well demonstrated at the newly- 
opened witcihweed demonstration farm this year, where velvet 
bean hay on tripods withstood three inches of rain which fell 
in heavy storms without damage. 

Pastures. — During the season under review a deviation 
from the practice of previous years was made in that the 
pasture paddo(‘ks were not grazed during the summer season. 
The reason for this vas to ascertain what effect (if any) the 
phosphaiic fertiliser dressing, applied in the previous year, 
would have on the growth of grass, particularly as there had 
been no visible beneficial effect during the year it was applied. 
The dressings consisted of: — 

(a) 200 lbs. superphosphate per acre. 

(h) 200 lbs. rock phosphate. 

(r) 400 lbs. rock phosphate. 

{(1) Xo fertiliser. 

They were apj)lied in 4 x 4 Latin squares to 

(1) Woolly Finger grass. 

(2) Hunyani grass. 

(0) (Veeping False Paspalum, 

(4) Heed Tiintohy. * 

(5) Mixed creeping grasses. 

There were, in all, 20 replications of each fertiliser treat- 
ment. In the season under review a top-dressing of sulphate 
of ammonia w as applied in December at the rate of 100 lbs. 
j)er acre, on ( ertain of the blocks of phosphated plots, but not 
on oihers. The sulphate of ammonia treatment proved very 
effective, but no increased yield was obtained from any of the 
phosphate dressings. The yields and statistical analysis are 
shown in Appendix A. 

The Woolly Finger plots received the phosphate dressing 
and sulphate of aniinonia was applied to all of the plots. In 
this case also the phosphate dressings have not produced any 
increase in the yield. See Appendix B, 
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In the season 1936-37 applications of varions quantities 
of rock phosphate were made to land on which it was proposed 
to establish Peddie finger grass, and the phosphate was 
ploughed in. The finger grass was planted, but a volunteer 
crop of UtocMon mosambicensis also appeared and both were 
allowed to grow together. In this case the phosphated plots 
yielded significantly larger amounts of fodder than those plots 
which received no phosphate. (Details in Appendix C.) The 
increased yield (average of the phosphated plots) is I! tcuis 
of green fodder, or about | ton of hay per acre. 

A small paddock was planted to Kafue liln^des grass in 
the season 1935-36. Before planting the grass roots, applica- 
tions of superphosphate were made us followv'^ : — 

(a) 200 lbs. per acre. 

(b) 400 lbs. per acre. 

(c) 800 lbs. per acre. 

Four replications of each dressing being laid dovMi and 
the fertiliser was ploughed in. Very heavy (rop^ were 
obtained in the season 1936-37, vis^., 2| tons of hay i)er acre 
and 84 days’ grazing on the aftermath, (^uttings of hay were 
made on these plots during the season under review. Although 
there was no difference between the yields obtained from the 
various dressings of phosphate, the yields of to 2 tons of 
hay were satisfactory and indicate that the phosphate had a 
beneficial effect. 

APPENDIX A. 

Application of Phosphates and Nitrogen to Grasses. 

Treatments, 

A =200 lbs. superphosphate B=200 lbs. superphosphate. 

+ 100 lbs. 8/ A. 

C=200 lbs, rock phosphate • D=200 lbs, rock phosphate. 
+100 lbs. S/A. 

E=»?400 lbs. rock phosphate F =400 lbs. rock phosphate. 

+ 100 lbs. 8/ A. 

0 lOOlhs. S/A. 


H=No fertiliser. 
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Grass Yields. 


Block 

A 

B 

C 

I> 

F 

F 

G 

H 

Total 

(1) Hunyani 
grass 

43.8 

36,4 

52.0 

28.5 

44.5 

29.5 

43.3 

20.0 

298.0 

(2) Reed Timo- 

thy 

49.5 

5.8 

52.7 

11.8 

48.5 

8.3 

46.7 

8.3 

231.6 

(3) Mixed Creep- 

ing grasses 

27.4 

15.5 

26.7 

16.3 

23.8 

10.0 

26.7 

15.0 

161.4 

Total 

120.7 

57.7 

131.4 

56.6 

116.8 

47.8 116.7 

43.3 

691.0 


Analysis of Yariance. 


Due to 

Sum 

of Square^ 

Degrees 
of Freedom. 

Vaiiance 

s I^ge 
A'ariance. 

Total ... . 

5635 3 

23 

— 


Blocks . ... 

1166.7 

2 

583.4 

— 

Treatment 

3367.7 

7 

481.1 

3.08806 

Error . ... 

1100,9 

14 

78.6 

2.18220 


Cal(‘ulat(*(l value of Z~.9()58C. 

• Observed value of Z =.5283. 

Thereloie treatment dilferenees are Bipnifieant. 


A 

B 

C 

D 

E 

F 

O 

H 

Mean 

Standard 

Error. 

120.7 

57,7 

131.4 

56.6 

116.8 

47.8 

116.7 

43.3 

86.4 

15.3 


Gonriuswns. — Dift'erenees 3 times tlie Standard error (or 
45.9) may be re<*koned as significant. 

Therefore A, C, E and (i are all significantly better than 
B, D, FandH. 

The nitrogen has had a significant effect on the yield of 
grass, but not the phosphate. The average increase due to 
the application of 100 lbs. sulphate of ammonia was 4,670 lbs. 
of green grass per acre. 
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APPENDIX B. 



Application of 

Phosphates to 

Woolly 

Fingee Ghass. 



(Block 48). 





Yield in Ihs, per Plot, 







'totals 

"totals 



ROWS. 


of 

of 





Rows. 

Treatments. 

Columns 

C. 57.3 

D. 38.3 A. 41.0 

B. 34.8 

171.4 

A = 151.8 


A. 37.5 

B. 29.3 C. 39.0 

D. 30.3 

136.1 

B = 139.7 


D. 28.0 

C. 25.0 B. 29.3 

A. 33.5 

115.8 

0 = 162.6 


B. 46.3 

A. 39.8 D. 38.3 

C. 41.3 

165.7 

D = 134.9 

Totals of 






Columns 

169.1 

132.4 147.6 

139.9 Grand total =589.0 

Analysis of Variance, 

Due to 

Sum Degrees 

01 Squares. of Freedom. 

Variance 


i Loge 
Vfiriarce. 

Total 

953.54 

15 

— - 



Rows 

509.27 

3 

169.76 


— 

Columns... 

188.03 

3 

62.68 


— 

Treatments 

116.47 

3 

38.82 


1.82948 

Error . ... 

139.77 

6 

23.30 


1.57424 


Calculated value of Z-1.82948—] .57424 = .25524 
^Observed value of Z = =.7798 


Coriclvsiojis. — Treatment differences not bignificaiii . 
Appli(*ation of phosphates to Woolly Finger grass has had no 
significant effect. 

A =200 lbs. superphosphate per acre. 

B=200 lbs. rock phosphate per acre. 

C=400 lbs. ro(*k phosphate per acre. 

D=No phosphate. 

Tields; A = 7,587 lbs. per acre. 

B =6,975 lbs. per acre. 

C =8,125 lbs, per acre. 

P =6,737 lbs. per acre. , 


Green weights. 
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APPENDIX C. 

Applications of Rock I^iiospiiate to Peddie Finger Grass. 

(Block 44). 

A = 800 lbs. rock phospliale per acre. 

B=400 lbs. rock phospliate per acre. 

C=200 lbs. rock phosphate per acre. 

D = No fertiliser. 


Yield in lbs. per Plot. 


- 



ROWS. 


Totals To tills 

of of 

Rows. Tieatments. 

Columns 

A. 75.8 

C. 80.5 

B. 89.8 

D. 70.0 

316,1 

A=271.9 


C. 72.8 

I). 62.3 

A. 74.8 

B. 78.3 

288.2 

B =282.9 


1). 47.0 

B. 62.5 

C. 55.0 

A. 61.3 

225.8 

C =260.3 


B. 52.3 

A. 60 0 

D. 44.0 

C. 52.0 

208.3 

D =223.3 

Totals of 
Columns 

247.9 

265.3 

263.6 

261.6 

Grand total 

= 1038.4 


Analp.sis of Variance. 


Due to 

Sum 

of Squares 

Degrees 
of Freedom 

YaUfUice 

5 

Vai irnce. 

Total .... 

2678.06 

15 

— 

— 

Rows 

1946.09 

3 

648.70 

— 

Columns 

47.35 

3 

15.78 

— 

Treatment 

503.09 

3 

167.70 

2.56113 

Error , ... 

81.53 

6 

13.59 

1.30469 


Calculated value of Z =2.561 18 — 1.30469. 

= 1.25644. 

^Observed value of Z = ,7798. 


Therefore treatment differences are signifi<*ant. 


Standard 

A B C D Mean Error. 


271.9 282.9 260.3 223.3 259.6 7.4 
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CoHchisions. — Differences 3 times tlie Standard error (or 
22.2) may be reckoned as significant. 

Therefore B is significantly greater than C and D. 

A, B and C are significantly greater than D. 


yields : 


A = 13, 000 lbs. to acre. \ 
B = 14,150 1b8. to acre. / 
C = 13,000 lbs. to acre, f 
D = 11,100 11)8. to acre, j 


Green weights. 


APPENDIX D. 

Application of SrcERPiiosPiiATE to Kafue Rhodes Grass, 

(Block 46). 


A =200 IbvS. superphosphate to the acre. 
13=400 lbs. superphosphate to the a(‘re. 
C = 800 lbs. superphosphate to the a<‘re. 


Yield in Ihs. per Plot. 




Treatment. 


Block. 

A 

B 

C 

TotaJ. 

1 

72,5 

57.5 

59.0 

189,0 

2 

63.3 

41.5 

55.8 

160.6 

3 

32.3 

45.8 

28.8 

106.9 

4 

30.5 

17.5 

29.3 

77.3 

Total 

198.6 

162.3 

172.9 

533.8 

Analysis of Variance. 


Sum 

Degrees 


i I-ogc 

Due to 

of Square«^. of Freedom. 

Variance. 

V'lri'ince, 

Total 

3203.44 

11 

— 

— 

Blocks .... 

2560.22 

3 

853.41 

— 

Treatments 

174.22 

2 

87.11 

2.23359 

Error . ... 

472.00 

6 

78.67 

2.18264 


Calculated value of Z= 2. 23359— 2. 1 8264 = .05095. 
^Observed value of Z =.8188. 


Concisions . — Treatment differences are not signifi(‘ant. 

Yields: A=9,950 lbs. per acre. ) 

B=8,125 lbs. per acre, v Green weights. 

C =9,087 lbs. per acre. J 

*Vid© Table of Z appendix to **8tatisticftl Metfioda for Research Workers/^ 
by R. A Fiaher. 
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Compost and Witchwced 


By S. I). Timson, M.C., Assistant Agriculturist. 


The report of Capt. Moubray's experience of the effect of 
compost on maize planted on soil infested with witchweed 
given below is very welcome, since it goes far to confirm the 
remarkable results obtained on the farm of Mr. C. Tapson, 
at Concession, as reported in a note published in the October, 
1M8, issue of this Journal under the heading “ Humus and 
Witchveed.’’ In this latter trial the land was again planted 
to maize during the past season (193S-39) without any further 
treatment and again no witchweed appeared on the land 
treated with compost in 1937, whereas the maize on the 
untreated land immediately adjoining it w^as again severely 
infested wdth the para^ite. Frequent careful searches for the 
parasite on the area treated with compost (about 3| acres) 
were made by Mr, Tajison throughout the past growing 
season, and several by the writer, but none was found. The 
maize again made excellent gro%^th on the treated land, 
despite the fact that the first sowing failed and the second 
sowing was therefore late. The untreated maize next door 
again made \er\ poor growth. 

Further evidence of this protective effect of compost on 
maize planted on infested land is reported by a Lomangundi 
farmer. A light dressing of compost at about 3 to 4 tons per 
acre w^as applied in this case and the maize made excellent 
growth despite the excessive rainfall and was estimated to 
yield at least 12 bags per acre, and practically no wdtchweed 
appeared above ground. The adjoining untreated maize was 
obviously affected by the attack of the parasite, and the yield 
much reduced. 
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Capt. Moubray's report is given below : — 

Chipoli , 

Sbamva, 

May 26tli, 1939. 

Sir, 

I have a pie(‘e of land eighteen acres in extent which 
during 1936-37 was planted half to tobacco and half to cotton. 
The soil is of a lightish red and cannot be called rich. 

Next season, 1937-38, the whole of the land was planted 
to maize with a dressing of some 200 lbs. of bone meal per 
acre. That half which grew tobacco the previous year gave 
a return of 11 bags of maize per acre and the half that had 
been planted to cotton 9 bags per acre, an average over the 
whole of 10 bags per acre. 

Last year the whole land was dressed with a little over 
five tons of compost per acre, the equivalent of some 200 lbs. 
of bone meal per acre having been mixed with the compost 
during its manufacture. 

IlaT’vesting has just been completed, the result being just 
a little over 17 bags of maize per acre. 

During 1937-38 witchweed infestation vas considerable, 
the ground that season was (‘leaned three times. During 
1938-39 the ground was only (deaned once, and yet the witch- 
weed was only a small frac tion in quantity of what it was the 
previous season. 

The rainfall during 1937-38 w’as 38.1 inches and during 
1938-39 it was 40.9 inches, so the extra moisture had little 
or nothing to do with the greatly increased yield and the 
reduction in the amount of witchweed. 

To what extent compost has to do with the lessening of 
witchweed infestation has yet to be proved, but Captain 
Timson, who examined the crop just before it was reaped, 
tells me that similar results have been recorded in other parts 
of the Mazoe Valley. 

I am, Sir, etc.. 


J. M. Moubray. 
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The further investigation of this matter is being pursued 
on the witchweed demonstration farm recently opened by this 
Department near Glendale, in the Mazoe Valley, but farmers 
are again urged to test for themselves this effect of compost 
on maize grown on land severely infested with witchweed and 
to report the results obtained to the Agriculturist, Department 
of Agriculture. 

Dressings of at least 8 tons (16 cubic yards, or Scotch 
cart loads) per acre should be used. Owing to its obvious 
importance as much evidence as possible on this point is 
desirable, and under varying conditions of soils and season. 
From the purely practical standpoint maize farmers are 
advised to apply their compost to their infested fields, since 
it is apparent from ihe experience of the three gentlemen 
quoted above that they will obtain a much greater increase in 
yield of maize than by applying it to maize on land free from 
the parasite. 


PEOJ>LE T.IKE YOF 
have though! somewhat on the subject of 
agricultural cleanliness, and, l)ecause you 
have applied its principles and have become 
an asset to the State, 

PEOPLE LIKE YOU. 
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Soil and Water Conservation 

PAET 11. 

CHAPTER y.--(^ONT()UR RIDGES.— {Continued.) 


By D. Aylen and tlie Irrigation Officers. 

CONSTRUCTION AND MAINTENACE OF CONTOUR 

RIDGES. 

Preliminary Work.— The Line of Pegs — On ground which 
frequently changes slope the ridges should be built just belou 
the pegged line, so that the trough followvS the true line of 
levels. 

The pegged line may be straightened slightly so that any 
sharp bends due to very lo(‘al inequalities are smoothed out. 
This should be done with caution, however, particularly on 
steep ground and sand veld. 

It is usually most satisfactory to smooth out the line at 
the time of pegging so that if it is thought any diversions 
from the apparent line are due to purely local irregularities 
in the ground they may be checked. The engineer or local 
technical assistant will usually have checked and adjusted 
the line of pegs where smoothing of bends is desirable. How- 
ever, there are a number of farmers who prefer to do it them- 
selves. It must be first ascertained that no previous smoothing 
has been done. The less the movement of the pegs the more 
satisfactory the future behaviour of the ridge. 

Pegs should only be moved uphill with extreme caution. 
In any case, alternate pegs should not be moved more than 
the fall given between adjacent pegs to avoid the gradient on 
any section being reversed. If adjacent pegs are moved, the 
movement should be such that the total movement of the two 
pegs does not amount to more than the fall given from one 
peg to the next. 
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Farniers, however, are advised not to move the pegs and 
smooth out the line of the ridge unless they are able to check 
the new levels accurately. 

The safety of a ridge depends almost entirely on the 
water flowing at a constantly increasing speed. 

Irregularities in the grading of a ridge result in scouring 
at the steeper sections and a dangerous deposition of silt in 
the flatter sections. 

Sharp bends in the last 100 feet of ridge should not be 
straightened, since there is frequently a hollow and bank at 
the edge of the land due to ploughs turning there and there 
is serious risk of the outlet level being considerably higher 
than the trough of the ridge at the edge of the land if the 
pegged line is altered, and in addition it should be noted that 
the ridge should be banked up in crossing the hollow^ as shown 
in Fig. 28. 

It should be an in^ariable rule to inspect all ridges every 

year. 

Orcwlng Gullies and Wash-outs — In cases where it is 
intended to cultivate the ridges, it is a waste of labour to 
completely straighten the ridge and build up very high banka 
when crossing gullies, and the line can partly follow^ the sharp 
bend caused by any wide depression. 

Xarrow^ gullies need not materially alter the line of a 
ridge, as it can be taken across these on a normal easv curve 
and tlie bank made correspondingly higher between the 
shoulders of the gulley. Do not overlook the fact, how’ever, 
that before the gully cuts down to its present level it may 
have started as a broad wash, and it is advisable in such cases 
to put pegs at closer intervals and set out a smooth curve across 
the depression and enable the gully to be crossed with as little 
extra filling as possible. Many of these original broad washes 
are over 100 ft. in wddth and may be as wdde as 200 ft. Fig. 
No. 32 indicates how the crossing should be made. 

It simplifies subsequent construction if the gully is first 
filled up to the bank level at the place to be crossed by the 
ridge, Mark the positions of the foot of the embankment 
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by pegs in the bed of tbe gully, placed (both upstream and 
downstream) at a distance from tbe centre line of the ridge 
equal to one and a half times the depth of the gully plus 
half the specified width of the ridge itself at ground level. 
Measure the depth of the gully by tightly stretching a long 
string between the pegs originally placed on the normal 
ground surface away from the gully, and not merely from the 
bank of the gully itself. 

The above figures give a side slope of 1| to 1 which is 
the very steepest slope applicable to stable soils such as red 
loam. On soft sand soils and in black vlei the slope must be 
flattened to 2| to 1, which means that in the latter case the 
pegs for the toes of the bank should be placed at a distance 
equal to two and one-half times the depth of the gully plus 
half the width of the ridge itself at ground level. 

Gully crossings should never be built wholly or partly 
of stones or timber stakes with the objef t of steepening the 
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Diogrammotic 'Sketch showing melhod ot 
working dam sc roper when making ridge 

(h» mvy hrm /IfinstcatmpMk htm m/ scroj/^^r) ^ 

Fig 33 — A J^iind Lc\eliei B Method of working dam scoop. 

slope 1111(1 rediieiiig the width of bank; but paving the 
upstream lace of the embankment in the ca^ae of deep gullies 
ih a sound praetiee. 

The preliminary filling, or rather smoothing, can be done 
by knocking in or ploughing in the sides of the gully for 
some distance above and below the line of the ridge. The 
embankment can and should be built with a land-leveller 
(Fig. 33A) or a dam scraper. The correct method of using 
a dam scraper, to obtain the soil from the proper place, is 
shown in Fig. 33B. In other cases, sufficient soil may be 
obtained from a near-by antheap, thus killing two birds with 
one stone. The width of the embankment at original uneroded 
ground level should not be less than 8 feet and the ridge 
itself can then be made up to full height by continuing to 
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use the dam scraper or leveller as before. All earthwork, even 
when consolidated by using a daUi scraper or land leveller, 
is liable to settlement, and at gully crossings it is very 
important that the top of the ridge should be raised to an 
extra height. The extra height allowed sliould be 2 inches 
for every foot of height, and a slightly greater amount for 
hand work. Thus for a gully 3 feet deep the top of the ridge 
at the crossing should be 6 inches higher than the top of the 
ridge at the nearest pegs. This should be carefully chec'ked, 
even at small gullies, by a string level, or boning rods which 
have been described on previous pages. 

Gullies are a source of danger, even after the land has 
been ridged, as owing to the concentration of water in them 
erosion occurs and banks of silt are deposited against the ridge 
which is liable to be overtopped due to these obstructions. 

Small checks of brushwood or stakes and trash backed 
with earth should be built across the gully at 10 yards inter- 
vals in order to enable the silt to be 'deposited in the gully 
before it reaches the line of the ridges. This precaution is 
of particular importance in sand veld. 

Time ol Oonelniotion*. — Each type and condition of soil 
requires some modification in the method of construction. 
Different kinds of implements work best on different soils, f^o 
ditcher, dam scraper, leveller or plough wT)rks economically 
on clayey soil when moist, or on hard dry cloddy soil. 

The best time to work in sand veld is when it is wet oi 
damp, and for heavier soils w'hen they are just dry enough 
not to stick to an implement. Fallow sandveld lands can be 
ridged any time during a normal w et season ; green-crop])ed 
lands, on all except wet black vleis, can be done at any time 
from one month after ‘‘ploughing in,’’ and many lands under 
side-crops are clear from that same time onwards. 

On most well-run farms, therefore, at least one quarter 
of the lands will be available at the time that the soil is in 
the best condition for building ridges economically and well. 
At this time of year there is little work for oxen, they are fit, 
grazing is plentiful, the temperature moderate, and the soil 
is soft, whereas in September and October the conditions are 
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just the reverse. The moral is to do as much of the work as 
possible before August, and in a surprisingly few years the 
whole faim will have been done. The soil is literally the 
basis of the farm and its protection to ensure profitable 
working should not be regarded as the last of the odd jobs 
to make vork for an otherwise idle gang. 

However, a farmer without previous experience of ridges 
should not take on too much the first year. It is better to 
gain expel ienee on a smaller scale, and do it properly, than 
attempt too mueh and liave extensive failures. There are 
many little points to be learnt as the work proceeds, and it is 
easier to make good ridges than to repair defective ones, and 
easier to make them a little too high than to raise them later. 
Maintenance during the wet weather is costly and trying, and 
a broken ridge does more damage than none at all. 

After making the first ridge, measure it up honestly with 
plank, spirit level and tape, and compare it with the recom- 
mended size, which is none too big, and see that all is well 
for height and width, particularly at dangerous points. 

Referring back. Fig. No. 30 shows how the dimensions 
should be checked. The correct sizes are given in Fig. 27, 
whilst methods of checking sizes and eveness of grade are 
desciibed on pages Nos. 42 to 49. 

Cuttings through antheaps and mounds are undesirable, 
but if the'v have been unavoidable, they should be of ample 
depth and ukHIi, The bottom wudth of a cutting should 
be 2 feet wider than the bed of the channel, and the upper 
bank of the cutting must not be left vertical but must slope 
back at least 1 foot for every foot in depth. 

The only satisfactorj^ method of checking hand made 
ridges is to ensure they are made to size. Natives will soon 
slack off or attempt to skimp the work. This is readily 
checked if they ore given the devices shown in Fig No. 30. 

Some farmers make ridges that do not break, others are 
surprised when they break, and other expect them to break. 
If correct methods are followed, and a little trouble taken, 
there is no need for any breaks at all. 
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METHODS OF CONSTRUCTION. 

(1) By Hand Iiaboiir. — Owing to our cheap labour, and 
the cases such as tobacco farms where a large gang is available, 
many contour ridges, especially on small acreages, are built 
by hand. There is nothing against it, if the common faulty 
type of ridge is avoided, and ridges are built to a substantial 
size, as shown in Fig. 27. Soil can be taken from both sides 
of the ridge, or the upper side only on steep or eroded land 
or land intended for tobocco, and inclined to waterlog, when 
a water channel is desirable. If the land has been ploughed 
(and harrowed, if cloddy), fairly rapid progress can be made, 
and the daily ‘‘task’* of finished ridge wiJl be between 15 
and 26 linear yards per native, depending on the type and 
depth of soil and type of ridge. Hand-made ridges are more 
liable to settlement and damage by animals, cultivators and 
rats than machine-made ones, and it must be emphasised that 
the consolidated bank should be 18 in(dies high above ground 
level and the water channel wide (6 feet bed with) and at 
least 6 inches deep, giving a total height of 2 feet, Type 

and 4 feet x 2 ft. 3 in. Type The minimum stable 

width of the bank is 8 feet. 

(2) By Dam Scraper. — This method appeals to many 
farmers, and has several solid advantages. It is a cheap 
implement, is simple to operate, requires very little super- 
vision and produces better consolidated ridges than hj hand. 
The chief disadvantages are its slowness compared w^ith a 
ditcher, and the removal of only topsoil to form the bank. 

A good rate of progress can be maintained if 3 or 4 
scrapers are used simultaneously, as each scraper, with a 
driver, leader and ‘‘operator,’^ and 4 to 6 oxen, can build 100 
yards of finished ridge per day, except for trimming. 

The line of the ridge should first be marked by ploughing 
close to the line of pegs on each side, throwing towards the 
pegs. If the land has not already been ploughed, the plough- 
ing should be continued over a strip of at least 15 yards in 
width. 

The method of working the dam scraper is illustrated in 
Fig. 46,, the point about it being that the team makes the 
same-sized turn the whole way, and each time it crosses the 
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line of the ridge it dumps a load next to the load placed on 
the previous crossing in that direction, thus eliminating 
short-turning. The team should make a turn sufficiently 
large to cover the whole of the ploughed strip, and it is 
important that a skimming cut should be used, and no 
attempt made to dig in deeply, which is hard on the oxen. 

If the correct procedure is followed, a well-shaped rounded 
ridge similar to Fig. 27A will be produced, and it will be con- 
solidated by the trampling of the oxen and of an easy shape for 
planting. Maintenance is reduced to a minimum, and can 
be carried out as described in a later paragraph. 

An advantage of using a dam scraper is that the same 
implement is one ot the best suited for tilling up gullies and 
V ash-outs. 

(3) By Land-leveller. — The procedure is exactly the same 
as for the dam scraper, but with more particular care in the 
correct method of turning. Short turns invariably OA^erturn 
these implements. 

Tlie Hobson type of land-leveller (onsi^st of a blade, 
usually concave, with long lifting handles running back- 
wards, and either a runner or wheeled carriage oi else a long 
dissel-boom in front. The load is picked up by pressing the 
handles, and dumped by lilting them. While quite suited to 
levelling land, the work ol making contour ridges is 
exacting and tiring to the operator, as he has alternately to 
press doAvn the handles to pick up a load^ and then raise them 
at least 3 feet in order to lift the implement over the bank. 

The E vans type is a simpler design, and needs no great 
strength on the part ol the operator. Small ones for two oxen 
can be made from an old railway sleeper and are moat satis- 
factory. The largest size for 6 to 8 oxen consists of a sheet 
iron plate (or timber with an iron bottom edge) 6 to 8 feet 
long and 18 inches high. Four chains are fixed to it by 
shackles, and joined together at a ring by which it is pulled. 
Turn handles either straight or bent (see Fig. 33A) are bolted 
to the plate. 

When required to pick up a load, it is held in position 
shown in Fig. 33A. To dump, the handles are pushed forwards 
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and released, when it will fall flat. By slightly pulling or 
pushing the handles, the amount of pick-up or dump can he 
varied. 

A short rope is usually tied to the top of the left-hand 
handle, if straight, and to pull irp the implement a sharp tug 
is given on the rope and as the blade comes up the right-hand 
handle is caught. To pick up a big load it is advisable to 
stand on the implement; if the chain-lengths are correct, 
balance is easy, the operator stands upright holding the 
handles behind him. 

(4) By Ditcher and Plough. — Although good ploughing is 
an advantage for any method of construction, it is of prime 
importance for ditcher work. Except in very soft soil a 
disc plough is needed. There must be a minimum of 
slack in the bearings of wheels and discs, and the steering 
and lifting levers should work smoothly. One cannot steer 
on smooth curves if bearings are slack and the plough is out 
of alignment. New 20 inch discs are most desirable, as it 
is impossible to make big ridges vith badly worn discs even 
if the number of rounds is doubled. 

Figs. 34 and 35 show the size and shape of typical 
ditchers. The land-slide, the part which runs in the 

plough furrow, should be at least 10 feet long, but there is 
little gain in having it longer than 12 feet, although it must 
be as long as the grader blade and extension. The grader 
blade should be at least 9 feet long for dry eloddv soil, and 
up to 12 feet for damp or loose soil. Some makes of ditcher 
require an extension, clearly shown in the photograph, fitted 
to the grader blade. When opened to give a ‘‘width’’ of 
6 feet, the angle will be about 45"* for the 9 foot blade and 30° 
for the 12 foot blade. These are the greatest angles at which 
the soil will slide up for the conditions outlined. 

There are several makes of ditcher available such as the 
“Martin,” “Lockie,” and “Morris,” each capable of good 
work under suitable conditions. Two types of farm made 
ditchers were fully described and illustrated in Departmental 
Bulletin No. 96, “A Home-made Ridger.” Advice of the 
various types of ditchers can be obtained from the Department. 
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Striking out the Marking Furrow — It is essential that the 
following method of striking out the marking furrow should 
be adopted when ridges are to be constructed by Ihree-furrow 
disc plough and ditcher, and this method is also strongly 
recommended whatever the means by which the ridges will 
be constructed. 

In any case the greatest (‘are should be taken in order to 
ensure that the channel accurately follows the pegged line, 
as it has been found that when ridges have to deal with large 
volumes of water any inecjuality in the grade of the channel 
causes a dangerous restriction oi the flow which is later accen- 
tuated by a very local deposit of silt. 

Tlie safety of a ridge apparently depends to a far greater 
extent than usually reckoned on a smooth or even flow in the 
(hannel. It is for this reason that it is stressed that any 
straightening of the line must be kept to an absolute minimum 
and also the reason why on uneven or steep ground pegs should 
be placed much closer when marking out ridges or drains. 

Place a line of sighting slicks long enough to be seen 
from the j)lough-8eat from 4 to 6 feet, but all the same 
distance, below the original pegs; in that way the ‘‘trough’^ 
is made exactly to follow the original lines. This is the 
time to carry out any straightening of bends in the original 
line if this has not already been done, and the sticks should 
be aligned as previously described on ])age 53, afterwards the 
pegs should be altered to corres])ond with the long “sighting” 
sticks, and will form a valuable guide after the latter ha'^e 
been knocked down. 

“Striking-out” with a single-furrow mouldboard needs 
no explanation. The gang mouldboard and the two-furrow 
reversible disc plough are not really suitable implements for 
marking smooth curves. The three-furrow disc plough when 
correctly used is a most suitable implement, and does a lot 
of the work, actually pushing up the soil to form the ridge, 
besides loosening it so that the ditcher can work with 
maximum efficiency. 

Method of use of Ditchers. — The striking out furrow should 
be done with the plough throwing the soil downhill, Fig. 38 
(that is the slope of the land is down to the right), and the 
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Fig. 38. — Construction of Ridges by Ditcher. 


CONSTRUCTION OF CONTOUR R/DCE WITH PLOUGH S DITCHER 
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left hand or land wheel running along the pegged line, whilst 
the back disc and the operator pass over the line given by the 
long sighting sticks. In striking out the front disc should 
barely touch the ground and the back disc should be set quite 
shallow. 

By sighting on two or three sticks ahead, very smooth 
curves can be made, and a check is kept by observing the 
original pegs as they are passed. The team is kept straight 
ahead of the plough, the leader only swinging round ^he bends 
when the plough gets to them. It is impossible to make a 
smooth curve if the leader follows the line and attempt is 
made to control the plough by using the hind oxen and the 
steering lever excessively. It is most important to avoid 
kinks, as they will throw’ the ditcher out of the furrow. 

At sharp bends or if the team is not straight, stop and 
put the team right. The oxen will then learn quickly. Do 
not allow the driver to hit the oxen, hurry them or get on 
the off-side; make him ignore the hind oxen and rely on the 
front oxen. Have an intelligent native as a leader, and use 
the steering lever to a minimum. 

On reaching the tar end, the plough is entered for the 
return journey below’ the pegs so that it throw^s towards the 
first furrow’. To avoid overturning the plough on a sharp 
right hand turn, make a “figure of eight turn by first 
swinging to the right and then turning to the left. 

TTsually on the return journey the front w’heel follows 
the track it made on the forw’ard one, but the exact line 
depends on the final width of ploughed strip that is desired, 
according to the state of the vsoil and the size of the ditcher. 
A second round is now’ made outside the first and with the 
plough set as deeply as possible. 

A ditcher does not w’ork w^ell if opened w’ider than ^10° for 
damp soil and 40° for dry soil and 45° for soil w’ith small clods, 

The w idth of the ploughed strip (after two rounds) should 
be twice as wide as the effective width of the ditcher under soil 
conditions as defined above. « 

If the soil is hard the strip should be re-ploughed. 
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The ditcher is next emterefd with the landslide in the 
furrow and the grader-am over the strip, held up waist-high 
at the end. Two natives weight the land-slide. See Fig. 39. 
The first round is intended to clear a furrow for the ditcher 
to run in the foll()A\ing round. Take great pains that the 
ditcher does not kick out, for if it does it will do so afterwards 
e\erv time at the same ])oint. The hitch clevis should be in 
the hole nearest the land-slide. Use at least four feet of hittdi 
chain and any recognised means of relieving the downpull 
on the hind oxen. One line of oxen walks in the furrow and 
the other on the ploughed «trip, ex(‘ept on curves, wiien the^v 
must be kept straight ahead. It may assist to work the dit(‘her 
throwing to the left, as then the off-side oxen will walk in 
the furrow. Figs. 39-42 clearly shovs the position of the 
oxen. 

If the soil sticks to the blade, this can be overcome by 
leaving the turned up soil to dry for a day before entering 
the ditcher. Also if a green-(‘ropped land has just been 
ploughed a sufficient time should be left for the soil to settle 
as the land-slide of the ditcher must have a firm furrow to 
press against. 

With the next lound of the ditcher the w’ork of pushing 
up the soil begins. It is entered as before, but the native on 
the arm only lifts it wdien (Tossing places where liable to 
kick out. The live load cm the land-slide is adjusted if nec*es- 
sary Do not press down the arm, but rather lighten it by 
pulling on the post. One or two more rounds now^ follow until 
the size approximates Fig. 38 stage 4. Some weight may now 
be put on the arm. Usually a live load of two boys is ample, 
and pressure is applied by pushing inwTirds on the post. If 
the tail tends to kick out of the furrow, or the nose run in to 
the centre of the ridge, move the hitch clevis in one hole. 
The shape of the “peak’’ of the ridge depends on the width 
of the ploughed strips, and how^ the soil has slid up the arm. 
By this time the correct width of ploughing and the best 
opening of the ditcher should have become obvious, and can 
be adopted for the rest of the ridges. 

The majority of ditcher-made ridges fall miserably short 
of the correct size and numberless failures result as most 




I <i<)ssintr mill\ 


& \ 




t LlNB 


^ p:r::^^ioi«r^ X ^ 

Ohta/n /}// af" X, IVv/^^ on thislTne 

fO/uy £^/rr}p ^ c(S ^ 

46 — How lo vvoik ,j d.im stoop «1 giillv (lossio^^ 





SOIL AND WATEA CONSEH VATION. 


547 


farmers consider that hy this time they have completed the 
work and omit the further stages of constraction, whereas 
so far little more than the base of the hank has been made. 

The plough is now used to deepen the bottom of the 
V furrow and also take in about 6 inches of new ground. 
Adjust the straps or other device so that on the land- wheel 
side the frame can be lowered almost to touch the ground. 
The plough is entered in the furrow so that only the back disc 
is biting new ground, and it is going in as deep as possible. 
Eighteen inches total depth is easily attained if the settings 
are correct. The oxen walk in the same position as 
in previous rounds (Fig. 40). This operation is quite easy if 
the plough is in good order, and no attempt made to hurry 
the oxen. The team must be kept straight. The ^\idth of 
the cut must not vary. 

Three or more rounds of the ditcher now f(dlow. If the 
ditch is deep and clean-cut the oxen may now take up 
positions as for ordinary ploughing, but the hitch must be 
adjusted a(‘cordingly. As before, the first round cleans the 
furrow, and though only a pull on the pole is generally 
required, the grader arm must be lifted at all gullies or 
hollows. For the su(M‘eeding rounds some pressure must be 
applied to the arm, but a small amount of soil should be 
allowed to slip under the top end and be packed. If too much 
pressure is applied, an impressive amount of soil (‘omes out at 
the end, but most of it rolls down again. Fig. 38 Stage 6 
shows T;^hcre tlie soil must be packed to widen and slightly 
raise the bank. 

The ])lough is now used again to widen the furrow 
slightly and deepen it as much as possible. (Stage 7.) This 
is followed by several rounds of the ditcher. 

A further cycle of plough and ditcher may be needed, but 
by now the bank should have the correct shape (Fig. 38 
Stage 8). 

If necessary, the ditcher may be opened wider in the 
later stages, but efficiency is generally reduced, especially 
after the slope has become steep. When the widest angle at 
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wliich soil readily slides up has been found, it is as well to 
keep it. All the ridges in the photographs were made without 
altering the angle of the ditcher. 

Filling in the V ditch is next done by the plough. As 
the ditch may be up to 24 inches deep the plough cannot take 
a full cut, so it is run along with only the back disc taking 
a bite, but this time set shallow. This forms a step, Stage 9. 
The next round the front wheel runs on this step, and this 
is followed by another round outside The plough then 
makes 3 or 4 more rounds starting as close as possible to the 
ridge on the first trip, and on the final trip when it is about 
6 feet away from the ridge it is run along merely to close 
the last furrow, and as shallow as possible. See Fig. 38 Stage 
10 and Fig. 42. 

If desired, a small amount of earth can be shovelled out 
of the trough, so as to make it perfectly level, and used to 
cap the bank. Stage 11. Fig. 36 shows a completely settled 
ridge, 18 months old, made like this. 

Useful Hints. — The ditcher can be steered a bit at the 
early stages by changing the position of the load. 

As the load on the arm is increased, adjust the hitch 
clevis by moving it in, but aluays so that more side pressuie 
is exerted at the tail than the nose. 

By lifting the arm at gully crossings, skidding is 
prevented. 

A perfectly even finish to the side slopes is obtained by 
pressing down the arm on approaching lumps and pulling 
upwards at small hollows. 

If clods are troublesome, reverse the ditcher each trip 
and it will push them up. 

Remove all roots, stones, etc., that are met. 

Keep a high polish on the grader-blade. 

Eidges made by Single Furrow Plough and Ditcher. — When 
sandveld is wet, ridges can be made very successfully by using 
a single-furrow mouldboard plough and dit(‘ber. 
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The marking-furrow is struct out as before, and on the 
return trip a furrow is ploughed about 10 feet below. It is 
advisable to mark this with pegs, as the width must be 
constant. The ditcher is then entered as before, but perhaps 
feet a little less open. 

The procedure is as before, except that as the plough 
has a shallower cut it is necessary when widening to go over 
the same ground two or three times each time. 

Single-sided Bidges and Drains — On eroded or steep land, 
/.c., land having a slope of 1/20 or more, the single-sided 
ridge possesses many advantages. (See Fig. 27C.) There is 
no defined V ditch on the lower side. Soil cannot be easily 
pushed upwards on a steep slope after the first round of the 
dicker. A ditch below would collect water from the lower 
slope of the ridge and (‘ause erosion at gullies. All ridges 
constructed on steep slopes must have a defined trough on the 
upstream side and this trough must be kept clear. (See 
Fig. -37.) 

To make a single-sided ridge the ploughing is done 
exactly as before, but the ditcher is first worked on the lower 
side only until all available soil has been pushed up, and in 
all subsequent rounds the ditcher is wmrked on the uppers! de 
only and the plough returns on the low’cr side either light or 
is utilised for normal ploughing of the land. 

Contour Bidges lor Gently Sloping Land On land with 

sloj)es of less than 1 in 40 the major part of the work may 
be done by dis(* j)lough. 

The furrow’ ih struck out as before, but on the return trip 
a narrow’^ strip betw’cen is left unploughed, to serve later as 
a guide. 

Twx) more rounds are then made with the plough set as 
deeply as possible, unless the soil turns up very cloddv, when 
it w’ould be advisable not to plough very deep in order to 
reduce the size of the clods. 

The plough is now* entered with the front wdieel in the 
centre of the unploughed strip and three more rounds com- 
pleted throwing towards the centre as before, and re-ploughing 
the original strip. 
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A further three rounds are now made, ploughing the 
original strip for a third time. Fig. 47 

The plough is now run along with the front wheel on 
the top of the bank, but on the return trip the plough is 
entered in the land just above the ridge at such a distance 
that with two more trips it will complete the ploughing of 
this strip and make a finishing furrow so as to form a water 
channel just above the ridge. If the land wheel on the return 
trip is kept about 2 ft. 6 in. from the edge of the ploughing 
ihe distance will be correct. Fig. 47 ‘‘b.’’ 

The trough or water channel is enlarged and the bank 
caused b}^ the last opening furrow^ reduced by again ploughing 
out the trough as follows. On the outward trip go along with 
the front wdieel running just within the ploughing above the 
ridge, and the plough taking new ground. On the return trip 
thivS furrov is thrown back» then on the way out the plough 
is entered on top of the bank, and three more rounds com- 
j)leted (‘xuctly on the ground and in a similar manner to that 
described in the previous paragrajdi. Fig. 47c. 

The lidge, ex<‘ept foi making up of hollow’s and digging 
dowTi of mounds, is almost complete. The w’ater channel 
should be w’idened and the bank raised by shovelling soil from 
above the finishing furrow and throwing on to the top of the 
bank. Fig. 47e. 

The ideal (hannel sliould have a bottom widtli of 8 ft. 
and the bank sliould be KJ ft. wide and at least 15 inches 
above original ground level, giving a total height of 18 inches. 
(Type ‘‘B” ridge, see Fig. 27.) 

For jnaxiinum water conservation or irrigation by vstorm 
w'ater the shajie attained and the ease of construction makes 
this an ideally suited method, where the ridges are much 
closer spaced than the standard spacing. 

ilAllVTKNANCE OF RIDGES. 

As a matter of routine all ridges should be inspected after 
the first heavy storm and at the end of each season, wdien any 
weak points will be easily recognised by the “high water” 
mark, and should at once be attended to. Silt deposits at 



552 


THE RHODESIA AGRICULTURAL JOURNAL. 


gullies should be noted. A pool upstream of a cutting will 
indicate that the trough in the cutting is not deep enough. 

Full-sized Eidges Reduce Maintenance. — Maintenaufe 
depends largely on the method of working the land, and on 
the size and shape of the ridges. The sizes shown in Fig. 27 
may be considered excessive, and it is often thought that an 
official recommendation errs on the generous side and that a 
little cutting down is permissible. But let there be no mistake. 
The sizes now recommended are the smallest that experience 
has shown to be safe for a land in normal condition and they 
will then withstand storms up to 3 inches in an hour. 

They require a minimum of maintenance compared with 
small narrow ridges, but that minimum must not be 
neglected. 

Other reasons against reducing the sizes shown in Fig. 27 
are : — 

(1) An allowance must be made for settlement, espe(‘ially 
in hand-made ridges. 

(2) A ‘‘free-board’’ (height of ridge above maximum 
water level) must be allowed, as absolute accuracy of 
construction cannot be attained. 

(3) Silting, especially at gully crossings, will reduce the 

“carrying capacity” of the ridge. Ploughing and 
weed growth will do the same. Any obstruction or 
filling of the trough must be guarded against by 
proper maintenance. 

(4) Reduction of the height of the ridge by cultivation 
and “minor erosion.” 

Special attention must be paid to the clearing of the 
trough and the maintenance of ridges during the time that 
land is left fallow. 

It is without doubt more satisfactory to make the ridges, 
of substantial size, and base the need for maintenance on 
observation of actual results, than to make them too small 
with the intention of enlarging them later, an intention which 
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is invariably delayed until real damage occurs. Moreover, 
once a ridge has been built, it is difficult to raise it with a 
ditcher, although it can be widened. 

The requisite amount of maintenance work must most 
certainly not be neglected, but provided that ridges are 
originally constructed to adequate size and the recommended 
spacings have nol been execeeded, it is far from extensive. 
The extent is almost entirely dependant on the farming 
methods ])racticed. 

Contour ridges of themselves are not the complete objec- 
tive, but rather only the means to an end. Contour ridges 
alone are not enough and for true soil conservation it 
is of great importance, besides the usually recognised 
ones, that the land be kept in good heart and also that all 
working of the land be done with due care and on the contour. 
By these means not only is the soil movement into the channel 
restricted to a minimum, but also the volume of run-off during 
violent storms which might otherwise overtax the ridge is 
considerably reduced. 

Thus good farming practices not only reduce the cost 
of maintenaiK'e, but in two ways greatly contribute to the 
safety of contour ridges. The likelihood of well planned, well 
made contour ridges on well farmed land being overtopped 
during even the worst storms is remote, and even then the 
very minor damage suffered would be restricted to the lower 
slope of the ridge. 

The maintenance of full sized contour ridges of the 
standard types w ithout recourse to hand lal)our, also ploughing 
systems which (‘ontribute to the maintenance (with the Type 
ridge almost entirely obviate extra work) will be included 
in a later section of the Bulletin. 
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Urea as a possible substitute 
for Peanut Cake 

FOE WINTERING YOUNG STOCK. 


By C. A. Murray and A. E. Romyn. 


Xntrodnction. — Urea is a synthetic nitrogen compound 
obtained from atmospheric sources. It is used locally as an 
ingredient in fertiliser mixtures. It has, however, also been 
used recently to some extent on the Continent and elsewhere 
as a possible substitute for such cakes as linseed, palm kernel 
and soya bean, etc., for the feeding of cattle and sheep 

The experiments as to the feeding value of urea for this 
purpose have been inconclusive in many cases. It is, however, 
a comparatively cheap source of nitrogen which may he (‘on- 
vertible into simple proteins in the animal. It contains 
approximately 46% of nitrogen as against about 7 % in peanut 
cake. The comparative cost of the two feeds in this Colony 
are at present about £26 and about £9 per ton. The nitrogen 
in urea therefore costs less than half that in peanut cake. 

The preliminary experiment described in this article was 
carried out to test the value of urea under local conditions. 
The results are promising but inconclusive. They are suffi- 
ciently encouraging, however, to justify more 'work on the 
subject and further experiments are in progress at the Govern- 
ment Experiment Station, Bulawayo. It is hoped that the 
results of these trials will be of great value to farmers in this 
country in that they may develop a cheap protein feed for the 
winter months. 

A Eeview ol the Present Position. — In previous w ork by the 

writers (1 and it has been shown that our pavstures are 
extremely deficient in protein during the winter months and 
that unless young growing stock are fed a protein supplement 
during this time of the year they lose condition rapidly and 
consequently mature very late. 
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As the protein supplement commonly available in the 
Colony — peanut cake — is usually very expensive and the 
supply often limited, it is realised that unless cheaper substi- 
tutes can be found the feeding of purchased protein supple- 
ments to young stock in the winter months will not become 
a common practice. 

This experiment was, therefore, carried out to determine 
whether a cheap source of protein such as urea could be used 
to replace part or all of the peanut cake in a maintenance 
ration for young stock during the winter. 

Eecent micro-biological and chemical investigations of 
protein synthesis in the digestive tract have led overseas 
workers to carry out a number of experiments to determine to 
what extent non-protein nitrogen is utilised by ruminants. 
In view of these results and following on the discussion of 
((\A.M.) with Dr. E. B. Hart, of the Wisconsin Agricultural 
lixperimeut Station, F.S.A., and Dr. Watson, of the Imperial 
Oliemical Industries, Ltd., Jealotts Hill Research Station, 
England, it was decided to obtain some local information on 
the subject. With this object in view the preliminary experi- 
ment desciibed in this article was carried out at the Govern- 
ment Experiment Station, Rhodes Matopo Estate, Bulawayo. 

It may briefly be explained here that it has been claimed 
that ruminants can utilise, at least in part, the nitrogen of 
urea and (’ertain ammonium salts such as ammonium bicarbo- 
nate and ammonium acetate. It is thought that the micro- 
organisms in the rumen use these simple nitrogen compounds 
for the building up of their owm tissues, and so have a protein 
sparing action on the vegetable and animal proteins in the 
ration, and these micro-organisms in turn are digested furthiT 
down the digestive tract. 

A detailed review of the literature will not be made here, 
but to those who are interested we refer a complete review 
by Krebs(3) and Battie(^). 

Quite recently Hart and his associates (5) and at the 
Wisconsin Station demonstrated that dairy calves can make 
use of simple nitrogen compounds as substitutes for protein. 
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Plan of Sxperimant The experiment was commenced on 

May 10th and concluded on 11th August, 1938. It was unfor- 
fortunately not possible to continue the experiment for a 
longer period as suitable animals were only available for 
the time indicated. 

Thirty pure bred and grade Red Poll heifers were used 
in the experiment varying in age from 10 to 18 months. • The 
heifers were divided into three similar groups of 10 and the 
animals in each group were fed individually the rations shown 
in Table I. 

Table I. — Feed Intake. 


Daily Ratiims of the Three Groups. 



GROUP I. 

GROUP II. 

GROUP III. 

Veld Hay (1) 

6.8 lbs. 

6.5 lbs. 

6.6 lbs. 

Silage (2) 

10 lbs. 

10 lbs. 

10 lbs. 

Cane Molasses 

1.0 lbs. 

1.7 ll)s. 

2.6 lbs. 

Peanut Cake (7.4% N.) 

16 ozs. 

8 ozs. 

— 

TJrea (46% N.) 

— 

1.3 ozs. 

2.() ozs. 

Total N. in Peanut 
Cake and TJrea 

1.2 ozs. 

1.2 ozs. 

1.2 ozs. 


(1) Assuming a dig. coeff. of 50% this veld hay (*ontained 
1.5% digestible protein. 


(2) The silage consisted of approximately equal parts of 
maize and sunflower and, assuming a dig. coeff. of 
50% it contained 1.4% digestible protein. 

The three groups of heifers were kept in well sheltered 
pens 30 ft. by 40 ft. and each day at 11 a.m. and 2 p.m. they 
were taken out to water at a trough 200 yards away. Proper 
feeding mangers were provided and hay racks, which were 
kept full of hay to which the heifers had free access at all 
times. About midday each day the heifers were tied up at 
the mangers and were fed individually the quantity of silage, 
molasses and peanut cake and/or urea shown in Table I. 
These supplements were placed on top of the silage and then 
mixed together. After the heifers had finished their feed 
they weire untied and left loose in the pens. They consumed 
freely the rations given to them. 
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3ie«ults. — ^The average weights of the three groups of 
heifers at the different intervals are given in Table II. 

Table II. 


Average Liveweight of the Three Groups, 


Date. 

GROUP I. 
lbs. 

GROUP II. 
lbs. 

GROUP III. 
lbs. 

10/6/38 

528 

530 

528 

23/5/38 

537 

534 

536 

13/6/38 

552 

556 

549 

14/7/38 

576 

563 

572 

11/8/38 

573 

568 

568 


The rate of growth is illustrated graphically in Figure I. 



Discussion From Table I. it will be seen that the daily 

intake of nitrogen in the form of either urea, peanut cake or 
peanut cake and urea was kept constant at 1.2 ozs. per day. 
When the amount of peanut cake was decreased, as in Groups 
11. and HI., the quantity of molasses was increased so as to 
bring up the total energy intake to the same as Group I., 
whilst sufficient urea was fed to bring the nitrogen intake of 
Groups II. and III. also up to that in Group I. All three 
groups received, therefore, the same amount of energy and 
the same amount of nitrogen. In Group I. the bulk of nitrogen 
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was obtained from tlie peanut cake, in Group II. from a 
mixture oi peanut cake and urea and in Group HI. pre- 
sumably from the urea. 

From Table II. and figure I. it will be seen that the 
average weights of the heifers in Groups I., II. and III. were 
528, 530 and 528 lbs. respectively at the commencement of the 
experiment. At the end of the 93 day feeding period the 
average weights were 573, 568 and 568 lbs. respectively. From 
both Table IT. and figure I., it will be seen that at no time 
in the experiment was there any difference between the groxips, 
and at the conclusion of the trial competent judges could not 
see any difference between the three groups in regard to the 
sleekness of coat or general health. From their general 
apparance the three groups of heifers did equally w^ell. 

The most interesting feature of this experiment is perhaps 
that Group HI., which received all its supplementary 
nitrogen as urea, did as well as the other groups and gained 
40 lbs. in liveweight for the 93 day period. 

The amount of digestible protein supplied per day in hay, 
silage and molasses to this group was .24 lbs. per head. 
According to generally a(‘< epted standards of protein recjuire- 
ments (6, 7 , 8j it is doubtful if this (|uantity would meet the 
maintenance requirements of the animals and, as they gained 
.43 lbs. in weight per head per day, it would seem likely 
that some use was made of the urea nitrogen. Recent work 
at this Institution (9) tends to confirm this conclusion in that 
it has been shown that growing animals of similar weights 
require from .4 to .5 lbs. of digestible protein per day to 
maintain their weights during the winter months and that 
.25 lbs. of digestible protein was insufficient for this purpu8(\ 

Further experiments are now in progress in which the 
vegetable piotein intake of the control group has been further 
reduced so as to determine more definitely, if possible, the 
efficiency of urea .as a protein supplement in the ration of 
young growing stock during the winter months. 

Oonclufliion — The results of this experiment suggest that 
urea can be utilised, at least in part, as a substitute for peanut 
cake. 

Further w’ork is in progress to check these results. 
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Rhodesia Weather Bureau. 

MAY, 1939. 


Pressure. — The barometric pressure was generally slightly 
below normal, being lowest in the South, where the deficit 
was 0.5 mbs. 


Temperature. — Mean temperatures were generally slightly 
high, the maximum being below normal and the minimum 
generally 1° F. or more above. The moisture content of the 
air as shown by the dew point at 8.30 a.m. was generally about 
2° F. above the average. 

EaixifaU. — The rainfall recorded was slight but generally 
rather more than is to be expected in May. This was largely 
due to somewhat heavy showers which occurred on the 28th 
and 29th. 


PRECIPITATION. 


Station. 

Beitbridge 

Bindura 

Bulawayo 

Chipinga 

Enkeldoorn 

Fort Victoria 

Gwaai Siding 

Gwanda 

Gwelo 

Hartley * 

Inyanga 

Marandellas 

Miami 

Mount Darwin 

Mount Nuza 

Mtoko 

New Tear’s Gift 


Inches. 

Normal. 

No. of Days. 

1.18 

0.3G 

2 

0.01 

0.50 

1 

1 .32 

0.35 

3 

2.50 

1.00 

10 

0.25 

0.32 

3 

0.41 

0.33 

3 

0.34 

0.12 

0 

0.70 

0.31 

2 

2.16 

0.30 

3 

0.23 

0.26 

4 

0.37 

0.50 

5 

1.02 

0.62 

6 

Nil 

0.04 

— 

Nil 

0.45 

— 

1.69 

1.55 

14 

Nil 

0.34 

— 

0.65 

0.43 

6 
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Station. 

Nuanetsi 

Rusapi 

Salisbury 

Shabani 

Sinoia 

Sipolilo 

Stapleford 

ITiiitali 

Victoria Falls 

Wankie 


Abercorn 

Balova le 

Broken Hill 

Fort Jameson 

Fort Itoseberry 

Kapiri Mposlii 

Kasaina 

Kasemj)a 

Livinpsione 

Lundazi 

Jjusaka 

Mankoya 

Mazabuka 

Mkuslii 

Monp;u 

Mpika 

M])OTokoso 

Mufulira 

Mumbwa 

Mwiiiilunga 

Nainwala 

Ndola 

Senanga 

Sesbeke 

Sbiwa Ngandu 

Solwezi 

Plumtree 

Que Que 


Inches . 

Normal. 

No. of Days. 

1.68 

0.27 

4 

0.62 

0.35 

8 

0.59 

0.47 

5 

1.17 

0.45 

3 

0.65 

0.35 

4 

0.09 

0.34 

1 

2.01 

1.40 

14 

0.29 

0.51 

5 

0.65 

0.42 

1 

0.1] 

0.32 

1 


1 .06 

— 

5 

0.02 

— 

1 

0.10 

— 

2 

1.04 

— 

4 

0.93 

— 

3 

0.07 

— 

3 

0.06 

— 

1 

0.42 

— 

1 

0.02 

— 

1 

Nil 

— 

— 

0.17 

— 

1 

0.28 

— 

2 

0.02 

— 

1 

0.61 

— 

1 

Nil 

— 

— 

0.38 

— 

4 

1.29 

— 

9 

0.50 

— 

2 

0.10 

— 

— 

0.95 

— 

6 

Nil 

— 

— 

0.47 

— 

3 

0.01 

— 

1 

Nil 

— 

— 

0.50 

— 

3 

0.40 

— 

1 

0.08 

0.69 

2 

0.51 

0.24 

1 
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Southern Rhodesia Veterinary 
Report. 

MAY, 1939. 

DISEASES. 

African Coast Fever . — This disease was discovered on the 
farm Tweefontein, Salisbury district. 

Trypanosomiasis was discovered on several farms along 
the Eastern Border in the Melsetter district. 

TUBERCULIN TEST. 

Twenty-four bulls and 46 cows were tested on importation 
and three re-actors were destroyed. Eighty-four head were 
tested locally at Bulawayo and doubtful re-actors are being 
re-tested. 

MALLEIN TEST. 

Seventeen horses were tested on importation and there 
were no re-actors. 


IMPORTATIONS. 

From the United Kingdom: 2 bulls, 9 cows. 

From the Union of South Africa : 22 bulls, 37 cows, 17 
horses, 1,050 sheep. 

From the Bechuanaland Protectorate : 236 slaughter 
oxen, 700 sheep, 98 goats. 

EXPORTATIONS. 

To Union of South Africa; 164 oxen, 1 horse. 

To Portuguese East Africa : 170 slaughter cattle, 72 

sheep, 42 goats. 

To Northern Rhodesia : 4 bulls, 4 cows. 
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EXPORTATIONS— MISCELLANEOUS. 

To United Kingdom ; Chilled beef quarters, 7,205; frozen 

beef quarters, 100; frozen boneless beef quarters, 908; pan- 
creas, 139 lbs. ; kidneys, 76 lbs. ; tongues, 14,981 lbs. ; livers, 
19,075 lbs.; tails, 6,911 lbs.; skirts, 3,814 lbs. 

To Northern Rhodesia : Nil. 


To Belgian Congo : Beef carcases, 159| ; mutton carcases, 
25; offal, 211 lbs. 


S. A. Myhill, 


Chief Veterinary Surgeon. 
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SOUTHERN RHODESIA 

Locust Invasion, 1932-39. 

Monthly Report No. 78. May, 1939. 


Movements of winged swarms of the Red Locust [Noma- 
daorts septernfasciatOy Serv.) have been reported in a few 
districts during the month, including Mtoko, Inyanga, Mel- 
settlor, Ndanga, Makoni, Hartley, Salisbury, Marandellas and 
Mrew^a. 

All these districts are situated in the eastern half of the 
Colony. Avery large swarm w^as reported by a native chief 
to have entered the Mtoko district from Portuguese East 
Africa during the third week of the month. 

Serious damage to native crops w’^as reported in the 
Makoni district. 


Rxjperi W. J\ok, 

Chiet Entornoloinst. 
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Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should he addressed to: — The 
Editor^ Department of Agriculture, Salisbury. Correspond 
dence regarding advertisements should he addressed: — The 
Art Printing Works, Ltd., Box 431, Salisbury, 


Weeds and Grasses on Contour Bidges — The Chief Entomo- 
logist points out that the preseme of \^eecls, including 
which coniinonly flourish on di'-turbed soil has a marked 
influence on the prevalence ot certair (Top pests, as for 
example, the destructive Snout Beetles which attack maize, 
and Maize Root Worm. The presence of certain grasses is 
also liable to attract Army Worm moths to lay eggs in a 
dangerous position for subsequent migration to maize. 

It would be of value to obtain some record of the species 
of grasses and other weeds which commonly take possession 
of contour ridges. This refers not only to the jilants which 
appear during the first year after the furrow is constructed, 
but to the more or less permanent flora of the ridges. 
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This is an interesting and important subject and farmers 
are asked to submit specimens — in flo’wer if possible — to the 
Botanist, Department of Agriculture, Box 387, Salisbury. It 
is anticipated that there will be considerable differences in the 
varieties of grasses and weeds in the different areas and on 
different soils. It is hoped, therefore, that as many farmers 
as possible wull ( omply wiih the request and send in typical 
specimens from 1st year, 2nd year or older ridges giving the 
name of the farm, date ridges were made and type of soil. 


Power Alcohol in Australia. — In the report of the Common- 
wealth Fuel Advisor as published in the International Sugar 
Journal, it is pointed out at the outset that under local (‘on- 
ditions in Queensland the manufacture of alcohol for use as 
a substitute for petrol is uneconomical. It can be justified 
only by considerations of a national and social chara('ter, 
intended for use as an addition to ])etrol, say, in tlu* }>ropoi'- 
tion of 15 per cent. 

At the present time the only firm preparing a](*olK)l in 
the Commonwealth for this ])urpose is the Austialian National 
J>ower Al(‘ohol (\)., uhose distillery, Jiaving a cai)acity of 1| 
millions gallons per aniiiin), is ,at Sarina. Its price For the 
power alcohol is Is. fid. per gallon, delivered into distributors’ 
storage tanks. Tlie oil com])anies are com])elled to purchase 
gallons of this dehydrated alcohol per lt)0 gallons of petrol 
imported for consumption in (Queensland. 

It is blended in the proportion of 15:85 by volnnu‘, and 
sold at a price of Jd. ])er gallon less than the standard grades 
of pe'trol. To recoup themselves for the higher cost oi alcohol, 
and the lower price of the blend, the oil coni])anies have raised 
the price of ])etrol by Jd. per gallon. However, they do not 
try to extend their sales of al(*ohol and it is not even advertised 
to draw attention to such virtues as it possesses. 

Even if the molasses from whi(di th(‘ alcohol is produced 
costs nothing, and even if the ex(Tse duties were coni])letely 
remitted, the distiller would not be able to prodiuT^ and 
deliver power alcohol at a j)ri(‘e competitive witli the landed 
cost of imported petrol, which is about Is. Id. or Is. IJd. per 
gallon. 



EDITORIAL. 


569 


Summary of the Livestock Impiovement Scheme. — The Live- 
stock Improveirient Scheme for the current financial year now 
provides for outright grants to approved ap])licants towards 
the purchase of ini])roved hulls, and in addition loans for the 
payment of the balance of Ihe purchase pri(‘e in approved 
cases. 

llriefly, grants and loans are jnade as follows: — 

(/ranis. 

1. A niaximuin siun of £15 up to 50% of the a])proved 
])urchase price for bulls purchased in tliis Colony or 
elsewlnue in South Africa. In special ( ircinnslaiices 
this grant may be increased to £25 in the case of 
high })riced bulls purchased for high grade herds. 

2. A imixinnim sum of £75 for bulls imjxuted from 
oveis(nis by established pedigree breeders. 

3. X'^nder ordinary conditions grants may only be made 
on a maximum of two bulls per individual, though 
provision is included for a larger number in the case 
of hona fide ranchers. 

4. Under special circumstances grants up to half the 
above maxi mums may be made on pedigree tmnale 
stock. 

[joans . — In apj)roved cases loans towards the balance of 
the purchase ])rice may be made, these being n'payable with 
interest at 5y, per aniiuni over a period of three years. TTnder 
ordinary conditioiis the maximum loan to any one breeder or 
partiKU’ship will be £50, though this may be increased to 
£100 in special circumstances. 

Where desired the livestock Improvement Committee 
will assist stock farmers in the selection and purchase of bulls. 

Full particulars of the sclieme are obtainable from Ihe 
Secretary, Livestock Improvement Committee, Department of 
Agriculture and Lands, P.O. Box 387, Salisbury. 


August Important in Cleanliness Campaign One month is 

about as important as another in a campaign of agricultural 
cleanliness aimed at insect control (and incidentally bringing 
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other benefits), but August has an importance of its own for 
the tobacco grower, as it heralds the approa(‘h of ssero hour in 
the lives of some of his insect enemies. This is the month 
for poli(‘emen to ask awkward questions about tobacco 
re-growth and old stalks. It is also the month when pests of 
stored products are at their loudest ebb, nearly all being in 
the pupal or pre-pupal stage, preparing to emerge as the 
season’s first generation of adults. Tobac(*o store-rooms and 
grading sheds and their surroundings should be at their 
cleanest during August to prevent the emergence of egg-laying 
adults and the presen (e of food for toba(‘co pests that may 
hatch later. The toba(‘co sales are over by the end of the 
month, wdiich makes a final thorough cleaning-up all the more 
timely. 

Legal requirements regarding the cleaning of tobacco 
lands and sheds are based on known protective and (*ontrolHng 
effects of cleanlincvss. 

The hygienit* methods advised during the recent dry 
months for other branches of the farm should be continue<l. — 
Cleanliness Aids Insect Control. 


A Nate for the Housewife. — Now is the time to spring-clean 
your pantry and utilise, treat, or destroy all dried foodstuffs 
and other dried organi(* products that show evidence of infes- 
tation by insects. The insetds of the pantry are the same as 
those that troiibh* the grocer, the pharmacist, the produce 
dealer, the tobacconist, and others. The adults will be due to 
emerge soon, and if they appear in larger numbers at the end 
of the year it wdll probably be due to negligence now. - Clean- 
liness Aids Insect Control. 


Weed Eradication in Growing Crops What is said to be 

a simple and efficient method of eradicating troublesonje 
weeds is reported in Agriculture and Livestock in India^ by 
workers at the Indore Institute of Plant Industry. The 
method adopted was to cover, by means of a thick mulch of 
green material such as sunnhemp, green grass or even green 
weed growth removed from fields, the patches of land over- 
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grown with the particular weed desired to be destroyed, and 
allow the mulch to remain through the rainy season. At the 
end of this period it is found that the decomposing green 
material has acted on the root system of the weeds under the 
rotting cover green mantle and had effectively killed it. In 
addition to su(*h destruction, the treated land is also said to 
have increased in fertility. Wheat and cotton grown on such 
treated j)lot8 gave significantly higher yields than the 
controls, and in the case of w'heat, the quality also greatly 
improved. The improvement related mainly to the total 
nitrogen and gluten content, which vere 2.07 and 11.53 per 
cent, respectively as against 1,65 and 8.04 per cent, in the 
control. The treated plots showed a higher content of organic 
matter in the upper zones of their soils than the controls, 
and it is surmised that the better quality of the wheat in the 
treated plots may be due to this increased organic matter 
content. The essential feature of the method is the use of 
green material as such in contradiction with dry material like 
straw, which was found to be ineffective. 


Don't let your Wife Beat You The shining brass and 

highly polished furniture of your homestead reflei‘t house- 
wifely efficiency. Don’t be beaten. A little reflection of your 
own will show how to obtain the same hygienic efficiency on 
the farm. — Cleanliness Aids Insect Control. 
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Trees and WiW Flowers. 

ON THE RHODESIAN FARM. 


By CiiAS. K. Brain, M.A., D.Sc., Director of Agriculture. 


PART VIII. 


The Two Common Faureas. Family Froteaceae^—Tvfo 
species of Favrea are common in the country, but are seldom 
found growing near to ea(‘h other. Faurea saligna Harv. 
(Fig. 51) is most commonly found as a slirub or small tree up 
to 20 feet or so near water or on tlie fringe of vleis. This has 
narrow laiK-eolate leaves which are often tinged with red and 
flowers vsoon after the rains have set in. The flower spikes are 
usually 3 to 4 inches long and up to ^ inch in diameter. 
(Fig. 51a). 

Faurea spenona Welw. also occurs as a shrub or small 
tree, but in the tree form it is more rounded and denser than 
saligna (Fig. 52). It grows in the better drained or dry sand- 
veld areas. Its leaves are longer and broader, reaching 6 
inches long and 2 inches broad. Its flowers, which are in 
spikes up to 8 inches long and IJ inches thick, appear usually 
from June to August. (Fig. 52a.) 

The bark of both species has been used for tanning. The 
wood resembles beech and this accounts for the South African 
name ^‘Beukenhout.” It is occasionally used for making 
furniture, but is difficult to work. Posts of 7 or 8 inches 
diameter are good for farm buildings or fencing j)osts, as at 
this age the wood is durable and termite resistant. 

Gomphrena Weed. Gomphrena decumheihs Jacq. Family 
Amaranfaceae.'—Tihm is one of the commonest weeds of waste 
lands and garden paths in the country. It is a native of 
Central Amerif a and has been spread to most j>art8 of the 
world. The branches are at first prostrate and terminate in 
the stout white flower spikes which may reach an inch and a 
half in length. (Fig. 53.) The seeds are small, flattened, 
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shining and reddish in colour. They are much sought after 
by cei*tain kinds of garden' ants which collect the half ripe 
seeds while enclosed in their white coverings and carry them 
underground to their nests. The empty white sheaths are later 
carried up and deposited around the entrance holes to the nest. 

AnotJier species of Gomphrena is sometimes grown in 
gardens. It is G. ylohom Linn, the Lachelor^s Button which 
has spherical, pur])lish flower heads an inch or more in 
diameter. 

Eriosema Engleri Harms. Family Legiimiiwsae. — This 
grey-leaved plan! is one of tlie commonest so-called weeds of 
our commonages and })astures (Fig. 54). It increases rapidly 
where lieavy grazing takes pla(‘e. It is usually about 18 inches 
to 2 feel in lieight and appears to liave three leaves arising 
from the same place. These are really three leaflets of the 
one (‘om pound leaf, ilany of the flower stalks arise around 
the base of tlie plant from underground vstems, but some are 
produced from the axils of the leaves. The flowers are pea- 
like and are deep yellow and brown. Although this plant 
does not seem to be eaten at all by cattle when growing it is 
relished by them when dried as hay. Owing to its high protein 
content when (Uit young it should be looked u})on as a very 
valuable addition to hay paddocks. 

Haemanthus and Buphone. Family AmarylUdaceae . — Two 
of our most conspicuous spring flowers are often confused. 
Both have their flowers in dense s])herical umbels about as 
large as a small football. They may he separated by the 
following (‘haracters : — 

I/aeuuintlius camhc.siacvs Bak. Buplnme disiicha llc^rb. 
TTsiially grovs on termite Fsually grows among stones. 

mounds. Bulb above ground covered 

Bulb below ground, white. with brown scales. 

Leaves 2 only, broad, fleshy. Leaves only appearing after 
(Fig. 55). flowers finished. Leaves 

flat numerous, from oppo- 
site sides (Fig. 56). 

Flowers brilliant scarlet. Flowers purplish or dark 

purplish red. 

It should be noted that Buphone is poisonous to stock. 
The name Buphone means ‘^)X-killer.’' 
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The Influence of Shelterbelts 
on areas adjacent to them. 

Xhc subject of forest influences is becoming so important 
nowadays in vaiious parts of the world that the following 
summarised account of some Russian research on shelterbelt 
effects should be of interest. 

One effect of shelterbelts is to diminish considerably the 
relatively high wind velocity in the dry regions. This is 
exemplified by data from the Kamenaja Steppe (Voronezh, 
Southern Russia), which show^ed that during the period 
1918-28 in the protected fields under study the average wind 
velocity was decreased by about 30 per cent., and the average 
evaporation by about 35 per cent, as compared with the open 
steppe. The effect of shelterbelts is most pronounced on the 
lee side to a distance of 15 to 20 times, and on the windward 
side to a distance of 5 to 10 times their height. The higher 
the initial wind velocity in the open steppe, the greater is 
the retarding effect of shelterbelts. The extent to which the 
wind regime is modified depends also on the structure of the 
shelterbelts. Panfilov’s investigations in Rotashev (Saratov, 
Southern Russia) revealed the following relationship between 
the structure of the shelterbelts examined and the average 
wind velocity (expressed as a percentage of the initial velocity 
in the open steppe) vithin their zone of influence on both 
leeward and windward sides. 

Average wind velocity 


Structure. per cent. 

1. Shelterbelts ‘‘open” throughout their 

height (partly permeable to wind) 88 

2. vShelterbelts “dense” throughout their 

height (impermeable to wind) 77 

3. Shelterbelts of “medium density” (slightly 

permeable) below and “dense” above 69 

4. Shelterbelts of “medium density” above 

and “open” below 73 


A second effect of shelterbelts is the intensification of 
diurnal variations of temperature as shown by the observa- 
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tionB of Vissotzky in Anatolia and of Bodrov in Rostasliev. 
During the first half of the day while the heat content of the 
‘ 'active surface’’ is increasing the effect is positive, but from 
3 p.m. onwards until after sunrise next morning a cooling 
effect is produced. It may be stated generally that, during 
the summer period, the effect of shelterbelts in either direction 
is the more pronounced according as the weather is hotter 
and drier, the solar radiation higher, and the daily range of 
temperature greater. During very hot and dry days the tem- 
perature of the zone adjacent to the shelterbelts may rise as 
much as 6 degrees above that of the open steppe, as was 
demonstrated by Bodrov’s measurements wdth unprotected 
thermometers; and in such cases the danger of sun-scorch is 
increased by the presen(‘e of shelterbelts. On ihe other hand, 
though they lessen the probability of advective frosts shelter- 
belts, to some extent increase the likelihood of radiation 
frosts. Open shelterbelts intensify diurnal variations of tem- 
perature to a lesser degree than dense ones. 

In the third place, as indicated by the data from the 
Kamenaja Steppe mentioned above, shelterbelts undoubtedly 
decrease evaporation from a free water surface, but the quan- 
titative data obtained still lack precision, as the technique so 
far evolved for the investigation is in itself insufficiently 
accurate. Karusiii’s work at Timaahev, north of Kuibishev, 
has, however, shown that shelterbelts do not produce any 
significant differences in the absolute moisture content of 
the air. 

A further effect of shelterbelts, namely, their influence 
on soil moisture in areas intervening, was examined at all 
field stations and in particular detail at Timashev. The data 
at that station for 1932 and 1933 did not reveal any 
appreciable effect in the upper layers of the soil, but there 
was a significant difference in favour of the areas protected 
by shelterbelts in the deeper layers, 25-50 centimetres below 
ground level. At this depth there was an increase of moisture 
content by 3-4 per cent., and in some cases by 7-8 per cent., 
to a distance of 100 metres from the shelterbelts. 

Finally, the effect of shelterbelts on fertility, as expressed 
in the yield of field crops, has been shown to be most pro- 
nounced in years of catastrophic drought and least marked 
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when weather conditions are favourable. This effect is subject 
to regional variation and also varies wiih different species and 
even varieties of field (Tops. The following table (from Sus.) 
will serve as an illustration. It shows the increase of yield 
due to shelterbelts expressed as a percentage of average yields 
from comparable fields without such shelter. The data 
represent rough averages for dry regions of Russia. 

Percentage increase in yield under the influence of 
Shelterbelts. 


Crops 

Favourable 

years 

Years of 
moderate 
di ought 

Years of 
catastrophic 
di ought 

Spring w^heat 

10-15 

50-00 

100-150 

Winter wdieat 

15-20 

80-100 

400-500 

Oats 

5-10 

50-00 

100-150 

Barley 

10-15 

50-00 

100-150 

Sunflow^er 

10-15 

40-00 

80-100 

Lucerne 

20-00 

100-150 

200-800 

Rye 

15-20 

80-100 

150-200 


In the drought year of 1933 it wuvS found at Timashev 
that the field crops that benefited most from shelterbelt 
protection were the introduced, or less drought-resistant, 
varieties. In (jiiselsk (Saratov, Southern Russia), where a 
detailed study w\as made of the efft^ct of shelterbelts on the 
yield of garden and industiial crops, it was found, inier aha, 
that shelterbelts o-7 yeais old and 3-4 metres high planted at 
intervals of 125 to 250 metres apart made it possible to (‘ulti- 
vate certain garden crops, including cucumbeivS and tomatoes, 
without irigation. Ac(oiding to vSokolov, the tomato crops 
protected by shelterbelts were far less affected by t>a(*terial 
disease. Shelterbelts ate also of very great importance in 
the protection of sub-tropical ])lantations. Thus, Dolidze 
reports that in ‘Western Georgia, wdiere the velocity of moist 
winds from the south-w^est and the dry wdnds from the east 
frequently attains 20 metres per second, they are the only 
effective means of preventing grave me(‘hanical and also, in 
the case of east winds, physiological damage in tea planta- 
tions. In unprotected fields such damage often low^ers the 
yield by over 75 per cent. — Forestry Abstracts. Imperial 
Forestry Bureau. 
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Cattle Bale or Grip. 

A cattle bale or p^rip is almost essential to handle cattle 
efficiently wlien (‘arrying out such operations as dosing, 
inoculation, branding, castration, dehorning, the treatment 
ot wounds, eic. The alternative in the case of the more 
serious of these operations is often to throw the cattle whi(‘h 
is neither so speedy nor so hygienic. 

TJie cattle grip at the Grassland Statioiy Maraiidellas, 
is in (‘onstant use and many farmers who have seen it have 
asked for plans from which to build it. Tt has, thereiore, been 
decided to ])ublish the explanatory diagram giA^en liere. 

The construction of the bale is simple and comparatively 
inexpensive. It is not claimed that it is original, though 
there are new ieatiires in it we have not seen elsf^w’here. 
SeA^eral blacksmiths have already had experience in turning 
out the ironwork re(]uired. The ironwork for the one in use at 
the Giassland Station was turned out Avith a small hand forge 
on the farm. 

In the drawing we show the ui)rights and jaws as made 
of railway sleepers, but any good natiA^e hardwood timber such 
as MAvainga, Mukwa, Kiiobthorn, Mopane coxild be used for 
these parts. Tlie horizontal guide rails, lioweA^er, should be 
made from hard timber, smdi as teak or spotted gum, saAvn 
to their required shape. The hand leA^er is long enough to 
handle the ordiiuuy run of cattle, but where Avilder cattle 
have to be handled it is an advantage to make it longer. This 
can also he done by slipping an iron pipe over the end of the 
handle to lengthen it temporarily and give a greater leAwage. 
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Soil and Water Conservation 

PART III. 

SOIL CONSERVATION AND FARMING. 

CHAPTER VI.— GOOD FARMING AN ESSENTIAL 
PART OF SOIL CONSERVATION. 

By D. Aylen and the Irrigation Otiieers. 


Types of Eroflion. — Erosion on cultivated land takes place 
in two main forms — 

(1) Sheet erosion; 

(2) Gully erosion. 

Sheet erosion, as its name indicates, consists of a continual 
skimming off of the surface, a fraction of an inch at a time, 
and is therefore often not visible, a fact which leads many 
farmers into stating that they ‘Hose nothing at all by 
erosion.’^ Actually, sheet erosion occurs on practically every 
cultivated land, even though apparently flat, and is all the 
more dangerous for not being readily visible, with the result 
that the owner is made aware of his loss only by a gradual 
decline in crop yields. An inch of rain can carry off many 
tons of soil per acre, and this material contains a larger 
amount of the lighter elements, such as humus and soluble 
plant food, and the finer soil particles than an equivalent 
amount of soil in its original position. 

The friability, resistance to erosion and absorptive 
capacity of a soil depends not only on its humus content but 
also on the size of its particles. The finest soil particles known 
as ^ ^colloidal clay^^ render a soil resistant to erosion, the 
higher their percentage the more resistant is the soil. 

It is the presence of these particles which gives a muddy 
or cloudy appearance to flood water even after it has been 
standing for a suflScient time to permit of the settlement of 
the heavier particles of silt. 
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Due to erosion a soil deteriorates in texture as well as 
in depth and fertility^ and an excessive amount of green- 
manuring and fertilising is then required to compensate for 
the losses. 

Even although the muddy water formed by erosion 
contains an infinitely higher ratio of plant food to solid 
material than the soil in the land itself, the silt deposited at 
the foot of an eroded land will not as a rule grow good crops, 
because it consists mainly of sand and is deficient of potash, 
phosphates, nitrogen and other plant foods, as being soluble 
they are carried away. 

Gully erosion is more spectacular and causes very heavy 
local losses through the spread of lateral branches, the area 
affected widens annually and lengthens as the head cut back 
into the land above, while the gully itself becomes deeper and 
wider. Many broad lands have been cut up and spoilt, and 
if protective measures are neglected too long the gullies 
eventually attain a size beyond reclamation, although they 
may be controlled by check-dams, bolsters, etc. If taken in 
time, how’ever, they may be blocked and crossed by contour 
ridges. The longer a badly-gullied land is neglected, the 
more expensive it is to ])rotect. 

It is also seldom realised that if ridging is adopted to 
reclaim a badly gullied land further top soil works its way 
into the gullies until they become smoothed out. Of course, 
if the land were not contour-ridged all this and more soil 
would be 'permanently \o^i . Gully erosion will frequently 
develop from sheet erosion, through concentrated flow in any 
minor depression or channel. 

Factara which Influence Erosion — The rate of erosion is 
dependent on many factors, natural and artificial. Whilst 
the former (annot be altered their effect can to a great extent 
be overcome or (‘ontrolled, and the latter should be adopted 
or avoided according as to whether their influence is for good 
or bad. 

A farm which has natural disadvantages may be main- 
tained in a good state by intelligent farming practice, whereas 
another, which is well favoured, may be ruined by mistaken 
methods. 
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Natural factors: — 

(1) Rainfal intensity. 

(2) Natural cliaracter of soil and sub-soil, including 
mechanical and chemical composition, texture, 
permeability, etc. 

(3) Slope and contour of land. 

-.4 rt tfu'tal facto rs : — 

(1) Methods of working, such as ploughing, harrow- 
ing, planting, etc. 

(2) (h’ops and rotations. 

(d) Humus content (green-manuring, etc.). 

(4) Selection and size ot land. Soil conservation 
works. 

(5) Eifect of long continued cultivation on the soil 
structure. 

Rainfall Intensity In temperate climates the rainfall is 

usually gentle and well distributed, but in sub-tropical coun- 
tries, such as Southern Rhodesia, the rainfall is erratic and 
violent. Each year numerous small areas are subjected to 
purely local storms of very severe intensity. A rainfall of 
3 inches in an hour must be regarded as of common, almost 
annual, occurrence anyuliere, and storms reaching a rate of 
6 to 8 inches per hour for a short period have been recorded. 
Every increase in the amount and intensity of rainfall causes 
a proportionately larger incieavse in the amount of run-off, 
and an increased volume of run-off means an increased 
velocity. If tlie velocity is doubled, the capacity of the water 
to transport soil is multiplied 64 times. 

Character of the Soil. — The structure of a soil has a very 
great deal to do with its power to resist erosion and absorb 
moisture. In temperate climates the soil particles are lightly 
but sufficiently firmly cemented together to resist erosion and 
the particles are not tightly packed but held a little apart 
leaving minute spaces between the soil portions. The 
‘‘cement’^ which binds the particles and causes a granulated 
or crumby structure is made up of soil colloids and humus. 
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Humus content is an all-important factor controlling soil 
structure as regards its friability, power of resistance to 
erosion, and its ability to absorb moisture. Lime has a similar 
effect on soil in this respect. 

In such a cliniaie as ours the building up of humus in 
the soil is a difficult matter, as the high temperatures and 
long dry season cause rapid destruction of the humus by 
oxidation. 

Intensity of the rainfall and the lack of humus are the 
chief reasons for erosion being so rapid in this country and 
almost unknown under the conditions prevailing in England. 
Though on a poor sand}^ soil a light rain will be rapidly 
absorbed, the soil will be rapidly eroded during a violent 
storm due to the absence of binding material such as colloids 
and humus. Although a tightly packed clay soil is practically 
impervious, a clayey soil that is ideally granulated can absorb 
slowly and retain more moisture than a sandy soil. 

It is obvious that the maintenance and improvement of 
the natural characteristics of a soil are of great importance, 
and it is not generally realised how great an improvement 
can be effected by ^‘artificial” means, such as green-manuring 
and proper crop rotations. 

Owing to the improvement effected in the soil there is 
less erosion from a land on which proper crop rotations have 
been practised during the seasons it is under a clean cultivated 
crop such as maize or tobac(‘o than there would have been 
if there had been no crop rotation. It is obvious, therefore, 
that in addition to protective works such as contour ridges 
good farming should be practised if the full reward is to be 
reaped from soil conservation. 

Good farming practice includes sound crop rotation, 
green-manuring, application of farmyard manure or compost, 
fertilising, contour working and la^st but not least, the culti- 
vation of the soil so that it does not become either packed or 
puddled or pulverised to dust. 

Slope and Contour of Land — The two factors of the slope 
of a land and its extent materially affect is liability to erosion. 
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The degree of erosion oan only be controlled if the land 
has a slope of more than 1 in 100 by the construction of 
protective works, and it is desirable in any event that the 
land should be sub-divided into blocks not more than 50 acres 
in extent. 

Even in a generally flat land the erosion which occurs, 
due to the concentration of water in the minor depression 
or folds in the land, is often under-estimated and eventually 
results in the formation of gullies. 

The larger of these depressions should not be ploughed 
but left protected by the natural vegetation and utilised for 
the disposal of storm water from the adjoining cultivated 
lands. 

Improved pastures give the lowest soil losses and when 
not trampled the smallest water losses, but a bare land gives 
a very high rate of run-off and is very liable to erode. 

The type of crop has an effect on the rate of erosion, and 
from this point of view they can be divided into groups — 

(1) Clean cultivated row crops such as maize, sunflowers, 
tobacco, cotton, etc., which offer little resistance to 
erosion ; 

(2) Close low growing or broadcast crops, such as various 
beans and cowpeas, millet, green manure crops, 
oats, etc., which reduce erosion to a great extent. 

Working of Lands.> — Ploughing should be done when the 
soil is not more than just moist. Harrowing, cultivating and 
even hoeing should be avoided when it is wet. 

It is well known that a soil that has been smoothed by 
excessive harrowing or by the movement of a sheet of water 
over the surface is not easily ploughed and, when ploughed, 
breaks into large hard clods which require excessive harrow- 
ings which have to be delayed until soaking rains have fallen 
and the soil is wet underneath. 

Careless working of a soil is apt to damage the structure 
or friability by compacting it. Not only does this come about 
by actual pressure, but also each time a proportion of the 
small crumby fragments are pulverised and later when soaked 
form a more dense mass. Both the pulverisation and the 
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compaction reduce the power of the soil to resist erosion and 
absorb water. Depletion of humus and leaching of soluble 
and colloidal substances greatly assists the formation of an 
undesirable soil structure. These are, no doubt, the reasons 
why soil tends to become exc'essively cloddy, and yet after 
long soaking rains the clods may completely disperse to form 
a surface which is rather impervious and little resistant to 
erosion. Soils in such a state will in seasons of erratic rainfall 
give disappointingly low yields. 

Most agricultural soils are in the best possible physical 
state when virgin. By careful working and systematic 
replacement of humus and fertilisers on an adequately 
contour-ridged land it should be possible to maintain the soil 
in its ideal state or to restore a depleted soil to a condition 
where it will return profitable yields. 

It is clear, therefore, that in its fullest meaning the term 
soil conservation means a high standard of soil husbandry, 
and is the basic principal of lasting and economic agriculture. 

Even if the land is not contour ridged all work should 
be done on the contour, in order that every little furrow may 
act as a miniature dam and not a drain, as occurs when down- 
hill working is practised. 

When opening new lands they should be selected and 
shaped with a view to future permanent and economical 
working and planning, and developmeni should always be 
carried out with contour farming in mind. Water courses 
and vleis should not be broken up and natural hollows should 
be left at intervals in order to enable economical and con- 
venient future disposal of surplus storm water. 

Big gullies make farming more difficult than the most 
intensive system of protective works, and the utilisation of 
grassed waterways is not a lost asset, as the value of the 
grass from an improved pasture such as in a vlei may be 
higher than that of field crops planted on the same area. 
Areas with slopes of over 1 in 15 should not be farmed to field 
crops, as the number of crops that can be obtained before 
the land is ruined by erosion seldom pays the cost of stumping. 
In such cases protection is difficult and expensive and greatly 
increases the cost and difficulties of working. If such land 
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is finally abandoned owing to its failure to prove economical 
it must not be forgotten that an eroding area is a source of 
danger and damage to other lands, streams, underground 
water and dams. 

ClIAPTKIl VII.— WOIIKING OF PROTECTED LANDS. 

In order that good crops can be grown over all of the 
strip between ridges, not only must the top soil be kept evenly 
spread, but as much rainwater as possible must be made to 
penetrate all over the area. Contour ridges assist this by 
enforcing contour working, as then eveiy furrow or row is 
on the level and will hold up water. They collect the surplus 
water before sufficient has gathered to form a moving sheet, 
which W’ould otherwise flatten the soil and perhaps form 
rivulets (or rills) wdiicdi would, by causing miniature gullies, 
later permit drainage of surface water. In fact, their main 
advantage is that they permit maximum benefits to be reaped 
from good farming methods, such as deep ploughing, contour 
working, fertilising and manuring, maintenance of a rougish 
absorbent surface soil and crumby soil structure, and also to 
some extent prevent the spread of witchweed seed and the 
water-logging and silting up of lower lands caused by 
drainage into them from lands above. Gullies, even up to a 
size which ploughs could not cross, are checked and in a few 
years smoothed out. It will, however, take many years before 
good crops can be grown on the site of a previous gulley. 

With high intensity rain the least soil and water losses 
would be from soil with a roughish surface and a loose crumby 
structure. The biggest soil loss from a dusty surface packed 
underneaih and the biggest water loss from a smooth com- 
pacted surface. 

If a dry lump of loam soil of ideal type for resistance to 
erosion, and having high capacity to absorb and retain water, 
generally because of high humus content, is examined, it will 
be seen to have numerous small holes in it. It will break 
relatively easily into small fragments with little or no dust 
or separate particles, and if gently immersed in water and 
not disturbed will not eventually flatten right down to a layer ^ 
of mud but crumble into small fragments which retain 
their shape. 
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When a soil wliich naturally has little resistance to 
erosion or one whi(*h has been mail rented by over-cropping, 
excessive working when too wet and failure to replace humus 
is examined, it Avill be found that the clods are hard and 
entirely free from small holes; when bioken considerable dust 
is found and a small piece, however (arefully immersed in 
water, ^^ill rapidly <*ollaj)se and separate entirely into 
individual grains of sand and mud. 

A lieavy storm readily (‘on verts a dusty mulch-like surface 
io a smooth relatively impervious one as the rain drops beat 
down and t‘ompac1 the surface by readily moving the loose 
grains and dissolving ihe finer soil ])articles (clay). The 
muddy water so formed seals the ])ores of the surface, which 
now will not only give an unduly large run-off but may also 
have a high rate of evaporation. A cultivation at this stage 
makes the surface more receptive to the next rain and may 
reduce eva])orati()ii but exposes damp soil and definitely 
further compacts the soil structure just below the surface. 

When heavy rain first falls on a loose dusty surface such 
as is formed by re})eated harro wings or cultivations the early 
part of the rain is all absorbed, then comes a period when 
run-off commences and the proportion of soil in the water is 
high, finally when really soaked the surface becomes smooth 
and packed, and though run-off increases the proportion of 
soil decreases. 

The resultant smooth and packed surface is in the least 
favourable soil condition for both resistance to erosion and 
power to absorb rain water, and with the next heavy rain soil 
and water losses are high. This undesirable condition could 
only be remedied by a harrowdng or cultivation between each 
heavy storm, and such excessive wT)rking w^ould result in 
serious packing of the soil below^ and further pulverisation of 
the surface. 

The soil and w ater losses from a soil with a rough surface 
are certainly not greater than from a carefully cultivated 
one w^hich has become compacted below^ the surface and after 
a heavy storm the surface is in a very similar state as before. 
It is ready to resist and absorb the next shower. 
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Soils which have become compacted have a reduced 
capacity to retain moisture and so are more prone to water- 
logging during rainy periods and also rapid dying out during 
a drought. The limitation of the amount of air held in this 
soil restricts bacterial action and the hardness and tendency 
to crack restricts and damages root growth. 

Only when soil conditions are ideal will the passage of 
animals and implements over the land do little damage to 
the soil structure. It is, theiefore, important to keep 
mechanical operations to a minimum and endeavour to under- 
take them only when the soil is best suited and to avoid 
complete pulverisation as well as the formation of hard clods. 
Once the soil has been poached by working when too wet it 
takes many years of <areful management before ploughing 
and harrowing become easy again. 

These are Ihe reasons why fioiu a soil and water conser- 
vation point of view it is recommended to have the land in 
as rough a condition as is reasonably possible and to restrict 
mechanical operations to the minimum necessary for control 
of weeds. 

Weeds should be destroyed before they attain any size, 
as they use up huge quantities of water and the repeated deep 
cultivation necessary to kill big weeds packs the soil. 

In semi-arid districts wider than normal spacing of crops 
will give better yields, and maize, for example, may be 
planted in alternate strips with a crop such as cowpeas or 
soya l>eans which is not so exacting on the moisture. This 
system has several other advantages, the inter-planted crop 
enriches the soil and also causes more rain water to penetrate 
during that and the following season. 

Contour ridges alone can cause a slight improvement in 
crop yields due to the effect of the change over to contour 
working increasing the absorption of rainfall, but without 
good farming methods as well high yields will not be attained 
nor will the ridges prove permanently satisfactory. The 
benefits of correctly designed and maintained contour ridges 
are more apparent in abnormally wet or dry years than in 
nonnal seasons, because in a dry season with periods of heavy 
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rain with long intervals of drought between, far more rain 
water will be absorbed and held to tide over the drought 
periods in a contour worked land, not only as a direct result 
of the contour working but also as an indirect result, as 
contour ridging is responsible for maximum benefits being 
derived from good farming practices and so brings about more 
favourable soil conditions than possible on an eroding land, 
however well it is otherwise worked. 

Plants will suffer less in a w^et season on a well w^orked 
land due to the more favourable soil conditions and surplus 
water will be intercepted and drained off at regular intervals 
in any correctly designed, made and worked system of contour 
ridges. This water would otherwise flatten, leach and erode 
the land, and moreover by drainage towards lower and flatter 
slopes cause water-logging there. 

Planting of Oontour-ridged Land and Contour Eidgea.— 

(!)ontour-ridged land should be contour planted, ex(‘ept in the 
case w^here the crop rows are ridged-up on a previously gullied 
land which has not yet smoothed out, as in that case the row^s 
will conc entrate water in the old gullies, causing erosion and 
endangering the contour ridge by the rush of water and 
deposit of silt. In such a case hillocks are better than ridged 
crop-row^s. 

The usual practice w^hen planting a contour ridged land 
is to start by running the rows on top of or just below^ the 
ridge bank. Subsecjuent rows are made below" the previous 
one. This system has several advantages over the other alter- 
native method of starting just above the channel and making 
each row above the last, as in the first method the upper rows 
w"hich is the area where water conservation is the most 
important are most nearly on the contour, and the lower rows 
or short rows all drain into the channel. Turning of culti- 
vators and planters within the land is done in the only lost 
space, viz., in the channel. With the other method the short 
row"s end on the lower side of the bank and form downhill 
loops which concentrate water. These rows eventually break 
in the centre, causing a wash down to the lower contour ridge. 
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On many tobacco lands drainage is of primary importance. 
Provided that the land is not gullied the rows may be run at 
an angle to the contour ridges. This angle varies according 
to the slope, and on very gently sloping land with close spa(*ed 
ridges may be straight up and down the slope. This practice 
must not be adopted on any but tlie gentlest slopes and closest 
spacings of contour ridges, as otherwise so mu(*h silt is 
deposited in the channel as to first block it and cause water- 
logging and later breakages. Diagonal rows should be marked 
off so that the slope is about 1 /50 to 1 / 100. TTsually a diagonal 
furrow is made near the centre of the strip and subsequent 
rows are made parallel to this on either side until the land 
is completed. 

[To he contniued.) 
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Report of the Branch of 
Plant Pathology. 

FOE THE YEAR ENDING 31st DECEMEER, 1938. 


By J. C. F. Hopkins, H.Sr. (London), A.I.C.T.A., Senior 
Plant Pathologist. 


Movements. — Visits have been jiaid to 144 farms in tlie 
following districts: Lomagundi, ITmvukwes, Trelawney, 
Sinoia, Mazoe, Maran deltas, Makoni, Inyanga, tTmtali, 
Melsetter, Chipinga and Salisbury. Two inspections were 
made at tlie Sub-Tropical Experimental vStation, TTmtali, and 
a visit was ])aid to the Toba(‘co Pesearcli Station, l^relawmey, 
to discuss tobacco disease problems. 

Ten inspections were made of tobacco at the auction 
floors and warehouses, eight of fruit at the Salivsbiiry Station 
and in the city stores, and tour of nurseries in Salisbury, 
TTmtali and Bulawayo. 

Addresses were given to Farmers’ Asvsodation meetings 
at TTmtali and in the Ayrsliire-Sijiolilo district. 

The Senior Plant Pathologist travelled to Pretoria to 
enquire into the progress being made with subsidised research 
into diseavses of maize and to draw up further pojects for 1989. 

EOTTTINE. 

Herbarium. — Further work has been done in determining 
unnamed material in the Eyles Collection, which was taken 
over by this Branch and reported upon last year. A good deal 
of undetermined material which had accaiinulated in the 
herbarium during the past five or six years was also re-sorted 
and examined, and selected specimens from both sources sent 
to the Imperial Mycological Institute and the Department of 
Agriculture, Pretoria, for determination. Most of this 
material has now been reported upon and a number of fungi 
declared to be new species. 
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All records up to tlie end of 1937, inchiding those ot the 
late Mr. Eyles, have been brought together, the entries 
checked in the host and systematic card indexes and incor- 
porated in the first list of Rhodesian fungi, whi(di was pub- 
lished during the year. The list includes 430 species of fungi, 
their distribution and bibliographical references to original 
descriptions. Six new species are described with Latin 
diagnoses. 

A scarcity of lecords of certain large groups of fungi, 
especially the S phavriales and Agaricaceae, is revealed and is 
regretted, but is due io the fact that systematic work on the 
indigenous fungus flora has always had to give way to the 
demands of routine duties connected with agricultural crops. 
The need for a more representative niycologi(‘al herbarium is 
apparent, but <‘ann()t be supplied until additional staft ivS 
available for herbarium work. 

As a result of the publication of ihe “list,^^ numerous 
requests for specimens have been received from mycologists 
in Africa and overseas. 

The amount of material distributed and received in 
exchange has in the past been small, but increased last year 
and is now dealt witli as a definite part of the routine duties 
of this laboratory. 

Owing to duties in other directions recorded in this report, 
the revised and annotated list of plant diseases, which it was 
desired to publish in conjunction with the list of fungi, has 
not been completed. 

Publications. — The following papers were published during 
the year : — 

In the Transactions of the Rhodesia Scientific Association — 

1. ‘‘A Fruit Lot ot pawpaw caused by Phoma caricina 
n.sp.” 

2. ‘‘A Preliminary Inst of Rhodesian Fungi.’’ 

In the Rhodesia A gricultnral Journal — 

3. * ‘Common Diseases of Apples and their Control in 
Southern Rhodesia.” June issue. 

4. ‘*A Note on a Stem Rot of Sw^eet Peas.” June issue. 
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5. ‘‘Seasonal Notes on Tobacco Diseases 11. Two 

Destructive Curing Moulds.’’ issue. 

6. “Annual Report of the Branch of Plant Pathology.” 
August issue. 

7. “The Spraying of Tobacco Seed-beds and Control of 
Rosette Disease”; jointly with Mr. M. C. Mossop. 
October issue. 

The Departmental Handbook on diseases of tobacco was 
brought up to date by a supplement w’hi(*h wtis prepared for 
publication in January, 1939, 

A talk was given to the Rotaiy Club on the economic 
aspects of apple diseases and an inaugural lecture on fungi 
delivered to the Salisbury Public School Science Society at 
the invitation of the headmaster. 

Legislation and Plant Inspection Sixty-three examinations 

were irmde in the laboratory of imported ])lant material. A 
feature ot this year’s plant inspection w^as the high percentage 
of diseased tubers found in some lots of potato “seed” 
imported from the Tlnion. Black scurf [Coiiictum Solani), 
powdery scab [S pan (j os porn stthferrcniea), common scab 
[Act inotn pees spp.) and Fvsarivm rots were so prevalent in 
some consignments as to w^arrant their rejection. Infection 
of imported Scotch “seed” by powdery s(‘ab also appears to 
have increased. 

Four nursery inspections were carried out, ten Msits paid 
to tobacco auction floors and warehouses and eight examina- 
tions made of fruit at the Salisbury Railway Station and in 
the city stores. 

Laboratory. — Five hundred and ninety-three lots of 
material have been dealt with during the year. This is an 
increase of 425, or more than three times that received in 
1937, and exceeds the maximum received in any previous year 
by nearly 200. 

This increase is partly due to the acquisition of 220 speci- 
mens belonging to the Eyles collection. These specimens 
were, however, checked with the Eyles record books, stored 
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in glass topped boxes and provided with herbarium labels. A 
new bench fitted with drawers has been obtained for the 
suitable accommodation of macro-forms and woody specimens. 

Of the remaining dTl specimens, 41 are diseases newly 
recorded in the Colony. They are: — Euf^pella stellulata, 
Fracch laea heferof/ettea, Funmc/o va gaits, Bofryosphaeria rilns 
chrornogena and Altcnuina mail on apple; PJi gfophfhora 
parasitica on Japanese lily; Phoma destr uctiva, probably 
American “streak” virus, and Alfernaria Solani on tomato; 
Pythiuv) aphanulermatum , dilorine injuiy, Fnsarium scirpi 
var. acuminatum, and Rhizopus airhizus on tobacco; Glome- 
rella cnigulata on granadilla and Solarium incanum; Botryo- 
sphaena ribis chrornogena on avocado and guava; Botrytn 
cineria on gra})es; Fu^arium solani var martn on sweet pea; 
Bacterium tumefaciens on peach; Rhizopns nigricans cm 
avocado; Alternaria hrassicae on cabbage and cauliflower; 
yellow edge (virus) on stiawbeiry; M ycosph ae rella theae on 
tea; Rhizoctonia solani head rof of lettuce; Tobacco Eoseite 
(virus) on Solanum nigrum, Rareneha escharoides on Acacia 
mocamhicensis ; Parodiella perisporioide^ on Krio^ema 
Engleri; Papular la sphaerosperma on Phragmitfs : Physarum 
vernurn on lawn grass; Aetidiurn spp. on Temnocalyx and 
Barleria; Coniophora cerehella on dry rot of timber; Traineie^ 
roseola on live peach; Poria radula on decaying timber; TJredo 
Kaemp ferine on Kaempferia indica; Ceuthocarpurn n.sp. on 
Ochna; and Cere ospora n.sp. on Gy run os poria sene gal en si 

Apart from the new records and new species of fungi 
encountered, a veiy large number of specimens sent in has 
included a wide range of agricultural and ornamental plants 
which have been cpite beyond the powers of this branch to 
deal with. As if was, fhe investigational vork commenced at 
the beginning of the year was interrupted so frequently by 
the demands of routine examination that most of the research 
projects had to be disc*ontinued. Even so, fifty-eight diseased 
specimens x^eie obliged to be discarded and no report was 
made upon them. These included diseases of economic plants, 
some of which were appaiently very dcvstructive, for example 
wilting of maize plants associated ivith a stem fungus, 
a fruit disease of granadillas, wilt of potatoes resembling 
tobacco Granville wilt, suspected ergot of rye, wilt of 
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pyrethruni, browning of cauliflers, several apple diseases, 
die-back of peach, “little leaf” of peach and grapes, foot rot 
of wheat and so on. The position has now been reached that 
even with the help of ihe Professional Assistant, time cannot 
be found for the isolation and cultivation of organisms 
responsible for diseases which are not readily recognisable. In 
other words, the present staff is unable to cope with the normal 
laboratory duties ini])osed upon it. 

Propaganda Apart from the publi(‘ations and lectures 

already referred to, the demands of the laboratory have made 
it impossible to give attention to organised propaganda. 
Tentative arrangements had been made to place an exhibit on 
sev^eral agi*i(*ultural show\s, but the scheme had to be cancelled. 
The xisual exhibit was, however, put on the Salisbury Agricul- 
tural Show. 

Coloured photographs were pr(‘pared for use at farmers’ 
meetings, and a number of samples of new^ fungicides distri- 
buted to interested grow’ers. 

Three days were devoted to demonstrations of botany and 
plant pathology to teachers attending a vacation course. 

PESK Alien. 

Apples. — The principal investigation lias been a general 
survey of apple diseases in the (Vilony. Tliis work was com- 
menced last year wdien sjiraying experiments w^ere initiated. 

The more common diseases known to otauir in apple 
growing countries have been found in the Colony, but the 
most troublesome appear to be mildew, fruit cracking and 
I'anker (/iofrijosphaeria nbis rhroinocjena). Spe(‘ial attention 
wais given to the host range and etiology of the canker fungus, 
which has been found to cause extensive damage to both 
avo(‘ado and guava trees. Cross-inoculations from apple and 
avocado branches to apple and avocado fruit gave positive 
results. 

A study of fruit cracking, more particularly in the 
Ohinemuri (Dunn’s Seedling) and Jonathan varieties was 
commenced. Although this disease is generally attributed to 
infection by Coniofheciuiri chomatosponiin, it has been found 
that the fungus is not invariably present in affected Rhodesian 
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fruit. A fuller investigation of the disease was commenced, 
but had to be dis(‘ontinued owing to the demands of routine 
work. No positive results were obtained from spraying trials 
against cracking. 

The spraying experiments started last year were continued 
and extended. 

A preliminary survey was made ot fungi causing break- 
down of fruit in storage. The more common rots found in 
fresh fruit exposed for sale were shown to have originated in 
the orchards. Bitter rot {Glome rella ciiignlata) and canker 
rot [Bofryosphaerta rihin chromogena) were prevalent, the 
latter causing a disagreeable w^et breakdown which resulted in 
numerous samples being condemned as unfit for sale. 

Boxes of fruit kept in the laboratory and examined 
periodically were affected in a similar manner, the bulk of the 
breakdown being caused by BofryospJiaeria. 

Following up these findings ,a large number of trees w^as 
examined in different parts of the Colony, and a high per- 
centage of (Tinker on branches and trunks was found to exist. 

Experimental boxes of fruit kept in cold storage by a 
commercial firm were examined alter six months. The con- 
dition of all the fruit was poor, between 25 and 40 per cent, 
having broken down as a result of infection by PeniciUiuvi 
e,rpmisvm. The possibility of successful storage for several 
months with the facilities and knowledge of conditions at 
present available appeals to be remote. 

Vegetables. — A liirther selection of jieas was made for 
mildew' resistanie. IVo types, a bush and a tall, have been 
retained, both of which jiroduce large sized pods and peas of 
good flavour and cooking qualities. Only one generation was 
raised during the year. 

A small quantity of beans resistant to ‘Mialo blight ’ 
{Bacterium meda agivis var. phascoJirola) w^ere grown aod 
selected seed distributed to some growers for trial. 

Tobacco. — The threatening danger from rosette disease 
and the urgent need for data on wduch to base control 
measures made it necessary to undertake some small investi- 
gations. 
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The work of Wiekens at Trelawney on the transmission 
of the virus by the aphis Myzun persicae was confirmed, whilst 
investigations in the field showed that the disease could be 
present in seed-beds. 

Experiments were also made in co-operation with the 
branch of Entomology, with spray fluids for the control of 
aphids, and recommendations based on the results obtained 
were published in the lihodesia Agricnltiiral Journal. 

A localised leaf chlorosis, apparently due to a virus, was 
studied. The disease was not identified, but appeared to be 
transmitted by Myzn^ per.ucae. No time was available for a 
fuller investigation. 

Strawberries. — The virus disease reported last year has 
l)een definitely identified by Mr. II. V. Harris, at East 
Mailing, as ^‘severe crinkle.’’ During the year a second 
degeneration disease v\as seen at TTmtali and in other parts 
of the Colony, It has all the symptoms of ‘‘yellow edge” and 
may occur alone or combined with “severe crinkle.” The 
presence of these two diseases accounts for the rapid degenera- 
tion of straberry vstocks, but the insect sector, which pre- 
sumably exists, has not yet been found. 

CROPS. 

Tobacco. — The 1937-38 season was noteworthy for the 
almost complete absence of diseases in the seed-beds. Despite 
this happy condition, however, the usual diseases made their 
appearance in the lands later in the season. Two weeks of 
very wet weather at the beginning of 1938 proved favourable 
to the development of wildfire (Bacterivrn tahacuin) and 
primary infection by frog eye {Cercospora nicotianae) and 
brown spot {AJiernarm Jonyipes), On a number of farms 
wildfire threatened to do much damage, and in some cases 
rather heavy losses w^ere sustained, but in other cases control 
measures were promptly applied and the disease kept within 
reasonable bounds. Considerable success in this direction has 
been obtained by spraying in the field from knapsack pumps, 
which is the most convenient form of application as yet tested 
in Rhodesia. The method is evidently becoming more popular 
amongst growers, because merchants report a great increase 
in orders for knapsack spray pumps. 
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The sudden eessation of rains early in the year cheeked 
the development of brown spot to some extent, although the 
leaf put up for sale on the auction floors was often affected by 
this disease. 

Frog eye barn spot \^as also much in evidence despite the 
dry weather at reaping time. Evidently the high prices 
which were paid for spotted and perished tobacco encouraged 
growers to reduce the number of leaves primed in an endeavour 
to obtain as heavy a crop as possible, irrespective of grades. 
The natural effect of this would be an abundant production 
of fungus spores on the frog eye spots in the field with an 
excessive amount of barn spoitiiig developing as a consequence. 

Overcrowding of barns was also responsible for unusually 
high losses from barn rot [liinzopus arriuzus) and yellow 
mould {Aspergilhi<i f hunts), 

A considerable increase has taken place in the number 
of outbreaks of wildfire repoited during the year. A good 
number of these have been traced to planting on infected 
‘'second year^’ land, or in lands adjoining those which had 
carried an infe(*ted crop in the previous year. Extended 
acreages planted io tobac(*o and convSe(]uent lack of land for 
rotation crops necessitates the utilisation of infected fields. 

Two other noteworthy diseases have attracted attention, 
namely, the new ‘‘rosette,’' caused by an aphis-transmitted 
virus, and black stem lot, due to a fungus apparently identical 
with apharnclermatum , No reports of very extensive 

damage by either of these diseases has been received, but the 
potentialities of rosette are enormous. 

Black stem rot infection killed many young plants put 
out under somewliat unfavourable conditions. In a few cases, 
whole lands had to be replanted. In the seed-beds it caused 
a rather persistent damping-off during wet weather, but was 
successfully controlled by sprinkling affected patches with dry 
Bordeaux powder or watering with Cheshunt Compound. 

Apples. — An increased number of enquiries have been 
received regarding spray schedules, and growers are making 
attempts to clean trees of infected wood. 
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Fruit ift marketed in poor condition and does not keep 
well as a result of fungus infection. Fuller details of tlie 
general position are given above under ‘‘Research.^’ 

It is unfortunate that many growers do not yet under- 
stand the relationship between fungous diseases and financial 
losses resulting from poor keeping qualities of fruit. 

Other Fruits. — The degeneration diseases of strawberries 
have so reduced the quality and quantity of fruit marketed in 
the larger towns that it is now difti(‘ult to obtain regular 
supplies of good flavoured produce. 

Arrangements have been made for the importation of 
virus-free ‘‘Royal Sovereign’’ runners, and growers have been 
advised in regard to selection and roguing. 

Maize There has been an increase in the amount of 

“diplodia’’ infected grain being sold as seed. The reason for 
this is not clear, as reports of heavy infection by ear rotting 
fungi have not been received. 

Merchants report a steady increase in the sales of seed 
disinfectants. 

Other Crops Nothing of outstanding iniportam*e has 

been recorded with the exception, perhaps, of ArmiJlavia 
)ncUea root rot of tea. Sporadic outbreaks of this disease 
continue to occur despite the removal of bushes and roots. 

A somewliat wider range of hortic ultural and agricultural 
crop diseases has been dealt with this year, details of which 
are given under “Routine — Laboratory.” 

Miscellaneous Assistance in various ways has been given 

to the Chief Chemist, the Chief Entomologist, the Manager, 
Salisbury Experiment Station, Messrs. Bayer, Messrs. Cooper 
and Nephews, and Messrs. Fison. 

BOTANY. 

In addition to her professional and (derical duties in the 
Branch of Plant Pathology, the Professional Assistant has 
also devoted (considerable time to the botanical herbarium. 
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Report of the Division of 
Entomology. 

FOE THE YEAE ENDING 31st DECEMBEE, 1938. 


By J. K. CiiOKLEY, Acting Chief Entomologist. 


AGRICULTURAL. 

1. Locusts. — The Colony continued to be infested with the 
Red Locust (N omadacris septemfasciata , Serv.) during the 
year, although not seriously as at the (ominenc'ement of 
the invasion. Egg-laying commenced in December, 1937, and 
became general during January. The destruction of hoppers 
wawS carried out mainly for the i)rote(‘tion of (Tops in all 
accessible areas, and although a few individual farmers 
suffered loss, no serious general damage to crops occurred. By 
April most of those hoppers which had esc aped destruction 
had matured. 

In portions of the Zambesi Valley, in which it was 
difficult to organise the destruction of hoppers owing to the 
sparse population and inaccessibility, considerable damage 
resulted to native crops, principally kaffir corn and maize, by 
the resulting flying swarms. Drought conditions intensified 
the position. Eamine conditions prevailed in localised areas 
and the native population temporarily migrated to the 
Zambesi River, m here early crops can be produced on the river 
banks. 

During the winter and summer months the Eastern 
Districts suffered from continual invasions of flying swarms 
from Portuguese East Africa, while some sw^arms, presumably 
originating in the Colony, invaded the Northern Transvaal 
and the Berffiuanaland Protectorate during October. 

Egg-laying commenced in December, slightly earlier than 
in the previous season, and the first hoppers appeared at the 
end of December. It is not expected that a Serious and wide- 
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spread infestation of hoppers will occur and no heavy expendi- 
ture on combatting hoppers is likely to be necessary during 
the coming season. 

Locust birds, particularly storks and kites, have been very 
numerous and have been associated with most of the flying 
swarms. 

Experiments with poisoned bait were only partially 
successful, and the Department continues to rely on spraying, 
at least for the present. 

It was not possible to send a delegate to the International 
Locust Conference, held in Brussels during AugUvst, and to 
date the scheme for iniernational locust control at the perma- 
nent breeding grounds of the Ked Locust has not matured. 

Financial assistance to the Locust Advisory Committee of 
the Imperial Economic Council has been continued. 

2. Pests of Growing Maize. — Stalk-borer [Busneohi fvsca, 
limps.) was reported as a serious ])est ot the maize erop in the 
Shamva district. Outbreaks of Army Worm [Laphygma 
e.rempia, Walk.) occurred during early January in the 
Hartley, Mazoe, Loniagundi and Bulawayo districts. In the 
Mazoe district storks were repoited to have eradi(‘ated Army 
Worm on two farms. A ladybird beetle, Epdaclina similis, 
Thb., damaged the leaves of seedling maize and wintersome, 
a fodder crop, during January in the Wankie district. The 
snout beetles, Tanymecus de,^trvvtor, Mshl., and Systafes 
ea'aptus, MshL, caused extensive damage during December to 
seedlings in the vSalisbury, Hartley and Mazoe districts. 
Tanymervs rapa.r, Mshl., severely injured r^eedling maize 
in a vlei in the Hartley district during early December. 
Poison-baiting was carried o\it on several farms against snout 
beetles in maize lands. White grubs, the larvae of the chafer 
beetle, Eulepida mashona. Arrow, caused some damage to the 
roots of large plants during April and May in the Salisbury 
district. Caterpillar of the Maize Ear Worm, Cirphis loreyl, 
Diip., caused some damage to plants at the time of cobbing 
during March in tlie Gwelo district. 

3. Pests of Growing Tobacco. — Root Gallworn {Ileterodera 
inarioni, Goodey) continues to be a serious pest of tobacco both 
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ia seed-beds and in tbe field. An officer of the Tobacco 
Research Station at Trelawney is at present engaged in inves- 
tigating problems of the control and eradication of this pest. 
No serious outbreaks of the Tobacco White-Fly {Bemisia 
rhodesiaensis, Corb.) were reported during the year, the few 
small occurrences being of a purely local nature. 

Tobacco Aphis or Green Fly {Myzus [A'phts) per$icaey 
Sulz.) increased alarmingly on some farms during January in 
the Makoni district. The origin of the outbreak could not be 
traced and no explanation for the rapid increase of this pest 
can be given. It is believed that slightly infested seed-beds 
were the sources. This pest is regarded as a serious menace 
to the tobacco industry in view of the discovery that it is a 
vector of the virus disease, Tobacco Rosette. As a tentative 
measure, growers were advised to include nicotine extract in 
the seed-bed sprays, although it was lecognised that thorough 
spraying of closely growing seedlings is a lather difficult 
operation; if carried out, thoioughness is ne(‘essary if the 
spray is to be effective. 

Two species of ants, Pheidole hentjmei^ Foi., late 
micrarU feXy F or. , and I'etra rnori u m setuh feru m , Em . , can ied 
off seed from tobacco seed-beds duiing October and November 
in JiOinagundi and Salisbury districts. 

(a) Other Pests of Tobacco Sand crickets {Brack ytnjpes 

inernbraDacenSy Dr.) caused some damage to plants in the 
fields in De(‘ember in the Salisbury district. Leaf-miner 
{Phthonmeva operculelhiy Zell.) and stem-borer (P. kehoyay 
Lw.) were present as minor pests in several districts, but in 
one locality near Salisbury a repoit of extensive damage in 
mid-December was received. White grubs (Eulepida maHhonOy 
Arrow) and wdreworms {Trachipwtns sp. and Pnammodes sp.) 
attacked the roots of newly transplanted tobacco in the Salis- 
bury South area. A small beetle, Anale%iTO'ps sp., caused 
much injury to the leaves of plants in seed-beds in November 
in the Marandellas district. No serious outbreaks of cutworms 
{K'uxoa segetuiriy Schiff.) were reported during the year. 

4. Pests of I*eguminous Crops The most serious pest of 

sunn hemp (Crotalana) was the leaf-eating beetle^ Exora 
discoidxdiSi Jac., wffiich emerged in great numbers with the 
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first heavy rains and attacked the seedlings in early December. 
Large areas in the Salisbury, Marandellas, Mazoe and 
Shamva districts had to be re-sown as a result of mass infesta- 
tion. Crops sown late in December largely escaped injury. 
Cowpeas (Vigiia) and soya beans {Glycine) were defoliated by 
the beetle, Ootheca viutabilisy Sahib., in late December in the 
Salisbury district. Dolichos beans {Dolichos lohlah) in the 
Marandellas and Salisbury districts were heavily infested by 
American bollworms {Heliothis armiyera, TLnhn.-ohsoleta, 
F.) during March and April. 

5. Pests ol Cereal Crops Some damage to barley by 

aphids or green fly {Toxoptera yraminutn , Rond.) during June 
was reported from the Umtali district. Grasshoppers 
damaged wheat during July in the Mazoe district. 

6. Pests of Cotton. — Generally speaking, the cotton crop 
throughout the Colony has suffered only com])aratively mild 
attacks of insects, and the result was seen in the high propor- 
tion of clean white cotton passing through the Bindura 
(jinnery. 

Jassid {K tnpoasca facial Jac.) at the (iatoonia Research 
Station was noted as damaging BaniToft and the less resistant 
(less hairy) strains of TJ.4 in proportion to tJieir lack of 
resistance. Aphis (A. gossypii, Glov.) was troublesome during 
the drought period in February and Maich. Infestation of 
cotton by American Bollworm {Heliothis anniyera, Hubn.) 
was less than in many previous years. American Bollworm 
is the most important pest of cotton, and for this reason it is 
being closely studied at Gatooma. Experiments with trap 
crops such a Dolichos, Foona luhia, gram and other plants 
which may attract egg-laying moths away from cotton are 
being carried out. Moths oviposited markely on month-old 
cotton plants in January, and slightly on young plants in 
February and March. The peak of egg-laying was reached in 
April. The policy of prohibiting ratooning was shown to be 
highly beneficial. Cotton Stainers {Dysderctis spp.) did slight 
injury to the crop throughout the Colony, possibly as a result 
of the prohibition of ratooning. Experiments in trapping 
Stainers by means of cotton seed traps have been carried out. 
There appears to be a small advantage gained from trapping 
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adults early in the season, but marked results were obtained 
in trapping nymphs. 

The above notes have been abstracted from a report kindly 
provided by Major (t. S. Cameron, Cotton Specialist. 

7. Pe0t8 ol Citrus. — The outstanding feature of the year 
was the extremely mild infestation of American Bollworm 
{Heliothis armigera, Hubn.). It is possible that this mild 
infestation may be attributed to the unusually warm condi- 
tions experienced during the early part of the winter which 
caused a proportion of the over-wintering pupae to develop 
much earlier than usual. The Citrus Aphis (A. tavaresi, 
del (x.) and the Citrus Thrips (Srirfothrips auraiitiiy Faurc) 
were of little importance, and the usual contral measures, /.c., 
spraying with lime sulphur and nicotine, were satisfactory. 
It should be noted that infestation of c itrus fruits by the False 
Codling Moth {Argyroploce Icucoirelay Meyr.) was heavier 
than in former years. At present this moth is a minor pest, 
but it is one wdiich wdll need to be kept under close observa- 
tion. At the Premier Estate, near Fiiitali, dujing last 
October and early November, the citrus trees, especially grape 
fruit trees, were damaged by several large swarms ot Red 
Locusts. 

The above notes were kindly supplied by Dr. W. J. Hall, 
Director of the Citrus Experiment Station, Mazoe. 

8. Pests of Fruit other than Citrus Some damage to the 

foliage and blossom of apjde trees by chafer beetles, Adorcfvs 
teasidatvsy Burm., and Anoinala cjiiialfSy IVr., was reported 
from the Salisbury and Murandellas distric'ts in October and 
November Two species ot termites or White Ants, Anristro- 
termes crucifer , Sjcist., and Termcs fjaupera7iSy Silv., were 
reported injuring the bark and roots of newly-planted 
deciduous fruit trees in July near Salisbury. Caterpillars of 
the moth, Farasa latistriga. Walk., defoliated plum trees 
during June and July in the Marandellas district. The cater- 
pillars were heavily parasitized by an Ichneumon, Oneilellay 
Bp., and a Chrysid wasp, Peutachrgsis Iwmhyciday Mocs. A 
further spread of the Mango Scale, Aulacaspis cinriaviomi , 
Newst., was observed in the city of Salisbury. The fruit fly, 
Ceratitis capiiatUy Wied., was a minor pest of peaches in 
November in Salisbury. 
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9. Pests of Vegetables and Garden Plants Bagrada bug 

(fi. hilaris, Burm.) was not niufh in evidence as a pest during 
the year. In the Inyanga and Gwelo districts during July 
and October some dairiage to cruciferous crops by the 
diamond-back moth (PInteUa macuJiperuus , Curt.) was 
reported. Sweet peas vere attacked by the pea aphid [Macro- 
.siphon ptsi, Kalt.) in May and June in Salisbury. Tomato 
plants were injured by a mite, Eviophyes sp., in October in 
Salisbury. Caterpillars of the moth Bracharoa bistigmera, 
But!., injured the leaves of Barberton Daisy in April in the 
Salisbury distri(‘t. Globe Artichokes were severely attacked 
by an aphid, M acrosi plion com positae, Theo., duiing January 
in Salisbury. 

Damage to the flowers of aloes by a weevil, Brachyceric^ 
inter,s'tUaJf,s\ Per., was reported from the Mazoe district. 
Clarkia plants vere attacked by a root-infesting Co(*oid, 
MargarodeSy sp., in August in Salisbury. Lilia(‘eous and 
Amaryllidaceous plants were damaged by the w’eevil Brachip 
cerus conge.stus, Gerst., in October, November and December 
in the Salisbury district. 

10. Pests of Stored Products — (a) To/>«cco.--Owdng to the 
generally a(‘cepied necessity for cleanliness in farm sheds and 
in warebourtcs, now^ recognised as a result of the educational 
propaganda of this Division, the satisfactory position as 
regards the Stored Tobacco Worm, Ephesiia elufclla^ Hubn., 
and the Tobacco Beetle, Lasioderrna serricorne, P., has Wen 
maintained. Local outbreaks of the Tobacco Beetle on some 
farms have been traced to the practice of keeping even a small 
stock of tobacco after the cessation of the tobacco sales. 

This insect has been found breeding in fire cured tobacco, 
which is believed normally to resist insect attack owing to 
the deposits made on the leaf during the curing process. 
Samples of the infested tobacco examined were, however, not 
typical of fire cured leaf and are believed to have been insuffi- 
ciently exposed to the curing process. 

(/;) Maize . — The subnormal infcvstation of maize grain by 
the Maize Weevil, Calandra oryzae, L., towards the end of 
last year was reflected in a subnormal field infestation this 
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year when a field survey was made during May. Cleanliness 
in farm stores, the use of tanks or silos for grain storage, and 
the proper and early disposal of shelling dumps are being 
urged. 

Experiments in the modification of storage practice have 
not progressed satisfactorily during the year owing to the 
difficulty of obtaining the use of a suitably situated stack for 
a sufficiently lengthy period. 

11. Miacellaneoufl Insect Becords — The following insects 
and their host plants are worthy of record. Some of the 
records are the result of observations made during the year, 
and others are records held over from previous years pending 
authentic identification of the insects concerned : — - 

(1) The beetle, E.rora kohhrhutferi, Wse. (Galerucidae) 

which defoliates the seeling leaves of sunn hemp 
(Crotalana p(vcea). 

(2) The weevil, Aptori asphaltumrn y Boh., which breeds 
in the seed pods of Imhgofera emargiiiellay Steud. 

(3) The beetle, Zygaenodes capensUy Jord., (Anthribidae) 
which emerges from the seed of Bxirkea africanay 
Hook., in July. 

(4) The moth, Aphomta pi ruelodes, Meyr., (Pyralidae) 

whose caterpillars infest the seed pods of Cassia 
abbrevxata, Oliv., and mature during May. 

(5) The grasshoppers, Catantop^ rnelanostictvSy Sch., 
(Acridiidae) which injures the leaves of tobacco in 
December. 

(6) The beetle, Brvrhus albas parsus, Fhs., which is found 
in the seed pods of Acacia sp. in December. 

(7) The beetle, Bruchus obscurusy Ehs., which breeds in 
the seeds of Indigofera arrectay Hochst. 

12. The Insect Collection. — The following numbers of 
identifications of insects were made during the year by the 
institutions named: — 

The Imperial Institute of Entomology, liondon : 128; 
The Briiish Museum (Nat. Hist.), London: 14: 
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The University Museum, Oxford: 23; 

i?;oologische Sammlung, Munich : 22 ; 

The American Museum of Natural History, New 
York: 30; 

The South African Museum, Cape Town: 16; 

The South African Institute for Medical Research, 
J ohannesburg, 7 ; 

The Department of Agriculture and Forestry, Pretoria : 

5; 

The National Museum of Southern Rhodesia, Bula- 
wayo : 35. 

More than two hundred species of insects were sent for 
identification to specialists in Africa and overseas during the 
year. 

A large number of insecds, including the types or para- 
types of some species new to science, were presented to the 
British Museum (Nat. Hist.); Museum dTIistoire Naturelle, 
Paris; the Figyptian Universtiy, Cairo; the American Museum 
of Natural History; the National Musuein, Bulawayo; and 
to several scientific workers in Europe and America. During 
the year a large collection of ants (Formicidae) and spider- 
hunting wasps (Pompilidae) were donated by the Director of 
the National Museum of Southern Rhodesia. Capt. R. H. R. 
Stevenson kindly presented a collection of Chrysomelid 
beetles. 

Progress has been made in transferring and arranging 
part of the collection in cabinets. This work has been going 
on for some years, and it is hoped that all the collection will 
be suitably preserved in the near future. 

MEDICAL AND VETERINARY. 

Tsetse Fly Operations. — In my report for 1937 the imme- 
diate objectives of the present policy as laid down by Govern- 
ment were outlined and some progress along these lines has 
been made during the year. The objectives w^ere as follows : — 

(a) In the northern districts to drive the fly below^ the 
escarpment and to reclaim the Urungwe Native Reserve. 
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(h) In the Hartley, Sebungwe and south-western portion 
of the Lomagundi district to drive the fly back to a line 
running roughly from the south-western beacon of the 
TJrurigwe Native Reserve to a point north of Gokwe. 

(c) In the Wankie, Bubi and Sebungwe districts, to drive 
the fly some twenty miles noith of the Shangani River. 
Eventually tliehe opeiations will be extended slowly in this 
area to a line running from T.shete on the Zambesi River to 
the south-western beacon of the ITrungwe Native Reserve, 
that is, to about latitude 17"" 15' noith. 

During the year a decision w^as made to extend the 
operations below the escarpment in the Darwin district into 
the Zambesi Valley in an attempt to clear the distiict of 
tsetse. This attempt can only be partially successful as tsetse, 
Glossina vwrsitans, is present in Portuguese East Africa on 
the M’kumvura River and, therefore, the northern portion of 
the district wull always be subject to incursions of fly. Never- 
theless, it may be possible to eradicate tsetse from the Mzara- 
bani Native Reserve. The Ohiswiti Reserve is now" consideied 
free from fly. 

The extension of the operations has necessitated moving 
forw"ard tw"o main camps, redistributing the native hunters 
and the construction of new" roads or the opening up of old 
roads. Little ground has been recovered from tsetse during 
the year, as it will take some two or three years before the 
results of these thrusts forw^ard become manifest. On the 
other hand, no ground has been lost, and the ground recovered 
in previous years has been consolidated and further protected 
as w"e have advanced. 

The reserve supply of Martini ammunition became dan- 
gerously low during the year and, in consequence, the number 
of native hunters had to be reduced considerably. New 
supplies have now been received and it has been possible to 
intensify the operations where necessary. 

The presence of unbridged and at times unfordable rivers 
is now making the control of the operations in these advanced 
areas very difficult during the rains, and as the front line is 
pushed forw^ard, these conditions make the cost of getting 
supplies to the base camps correspondingly greater. Road 
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construction and inaintenance now constitute a heavy item 
of expense, which will tend to increase in the future. Roads 
are essential, however, in the opening up of the (‘ountiy and 
in facilitating prospecting in areas which are at present little 
knowui and remote from civilisation. 

Animal trypanosomiasis is now rarely encountered as a 
result of the tscd^-e fly being driven hack from settled European 
areas and because of ilie greater control which is being exer- 
cised over the distribution of native-owned cattle. Apart from 
the fairly heavy lossea on the Eastern Border, where about 
60 cases occurred, only five cuvses weie recorded, all from the 
TJrungwe sub-district. In the Doma area there are now^ some 
1 ,(S()0 head of native caltle running in country formerly 
infested wdth tsetse, and up to the present no cuvses of trypano- 
somiasis have been recorded. IS'o (‘ases of human tryj)anoso- 
miasis occurred during the year. 

Continued reports are being leceived of the increase of 
game behind the line of hunters. In this connection it is not 
generally realised that the destruidion of elephant, rhinoceros, 
hippopotamus and giraffe by our European and native hunters 
is prohibited in the area covered by these game elimination 
operations, and it is a pleasure to record that the native 
hunters observe the law strictly, probably much more so than 
w^ould Europeans in the same circumstances. In the Darwdn 
district several of the hunters have been treed for long periods 
by infuriated rhinoceros, but none has been shot either in self- 
defence or for any other reason. In the Gatooma distiict one 
elephant w^as shot in self-defence after a pair of cow^s made 
repeated attempts to trample the frail hut in which two 
hunters were sleeping. This self-restraint is most commend- 
able. Convictions w^ere obtained against iwo Europeans for 
the illegal shooting of two rhinoceros. 

During the last few years the small uninfested area on 
the Zambesi River opposite Feira became infested wdth fly 
and the few remaining native cattle have died. This spread 
is a continuation of the movement which has been going on 
ever since the rinderpest epizootic in 1896 when the fly belts 
in Southern Rhodesia contracted to very small and isolated 
areas. It has no connection with shooting operations carried 
out by Government, as there are no hunting natives below the 
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^$carpment in this area. At this point the fly has spread into 
Portngnese East Africa and the Portuguese authorities have 
suggested, in a recent publication, that the invasion is due 
to our operations against game. We are convinced, however, 
that this spread is unconnected with our operations. 

The position on the Eastern Border in the Melsetter 
district still causes anxiety, and an aerial survey of that 
portion of the border threatened with invasion by G, mors i tans 
was commenced during the year. The photography has not 
yet been completed. Glossina pallid ipes and possibly G. brew- 
jmlpis, both of which have been found on the Rhodesian side 
of the border during the year, have caused fairly severe losses 
of stock on a few farms close to the border, and two cases 
occurred some distance from the border. 

The traffic cleansing chamber on Walker’s Road, in the 
Wankie district, was closed down during the year, being no 
longer necessary. 

A portion of the game fences in the (xatooma district were 
sold during the year, but as the cost of taking down the wire 
and transporting it to a central camp was greater than the 
money obtained at the sale, a distinct problem has arisen as 
to the best method of ultimately disposing of the game fences 
in the Hartley and Lomagundi districts, which are now no 
longer required. 

SHORT SURVEY OF THE OPERATIONS BY 
DISTRICTS. 

1. Darwin. — The position in this area is considered to be 
very satisfactory. An increasing number of cattle is being 
placed in the Kandeya Native Reserve, and up to the present 
no cases of trypanosomiasis have been reported. The opera- 
tions were extended below the escarpment in June, and already 
there is evidence that the heavy concentration of tsetse at the 
foot of the escarpment is breaking up and the game is 
migrating further afield across the Umsengedsi River. As far 
as can be ascertained, the Chiswiti Native Reserve is now free 
from fly. The presence of rhinoceros and elephant is trouble- 
some, and may delay the attainment of our objective, but 
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none of these animals has been shot. Owing to the fact that 
much of this area is very sparsely populated, some difficulty 
has been experienced in posting the native hunters, but the 
position in this respect is improving. 

2. Sipolilo — No rases of trypanosomiasis have occurred 
and no tsetse have been seen souih of the escarpment during 
the year. Some derelict farms have been reoccupied along the 
Hunyani River where, in former years, heavy losses of stock 
have occurred. The general position is satisfactory. 

3 . Itomagundi (Doma). — There are now about 1,800 head 
of cattle between the game fences, and there have been no 
cases of trypanosomiasis since the natives were permitted to 
take their cattle back into the area. A native whose rifle had 
been taken away brought in two tsetse stated to have been 
caught between the fences, but repeated search failed to reveal 
any more. It is suspected the native was trying to get his 
rifle back, an action readily understood, as the possession of 
a rifle is a definite monetary asset, and gives social prestige. 
With the exception of these two flies, none has been seen 
south of the escarpment during the year. A few natives living 
north of the northern fence on the Rakutu River are so 
satisfied that no fly exists south of the escarpment that they 
have asked to be allowed to take their cattle into the area. 
It should be mentioned that this area is one of the old residual 
‘‘foci’^ of fly which persisted after the rinderpest epizootic 
in 1896, and it is improbable that cattle ever lived in the area 
in the past. 

4. Urungwe. — Tsetse has again descreased in the northern 
portion of the area, this improvement being reflected in the 
decrease in fly caught at Vuti cleansing chamber and the 
total absence of fly at Manyangau chamber since March. On 
the western side of the area an occasional long-ranging fly has 
been caught several miles from the edge of the known per- 
manent fly belt. A few cases of trypanosomiasis have been 
diagnosed by blood films (five), but in general the position 
has slightly improved, and is regarded as quite satisfactory. 

Motor traffic on the main north road to Chirundu has 
been heavy, but game is scarce, and practically no fly exists 
in the vicinity of the road. Remote from the road fly is fairly 



610 


THE RHODESIA AGRIC ITLTURAIi JOFRl^AL. 


dense, particularly around pans containing permanent or 
semi-permanent water, and immediately below the escarpment 
where water always occurs. 

5. Lomagtindi, S.W With the ex(‘option of two fly caught 

in January near the Susuje Eiver, no tsetse havS been taken 
north of the ITmfuli River, or on the east bank of the Sanyati 
River above the junction of the Piriwiri River during the 
year. On the west bank of the Pmniati there appears to be 
no fly between the Copper King Mine and the Moiigololo 
River. Occasional fly are seen near the Emerald Mine, and 
fairly dense fly are encountered further up stream above the 
Emerald drift. 

The main camj) has been moved thiity miles west to the 
Copper Queen drift on the Sanyati River, and the area of 
operations extended to the west bank oi the rivei. 

The area lying east of the ITmfuli and Sanyati Rivers in 
this section may now be considered free from fly. 

6. Gatooma. — Tsetse still persist close to the ITmniati 
River on the eastern bank from a point five miles north of the 
Rhino Mine to a little below the Nyhondi River, but it has 
been reduced in density during the year. On the Nyhondi a 
small local focus of fairly dense fly still exists in the presence 
of a herd of elephant. West of the ITmniati there are some 
dense patches of fly neai the Ongwe River, but these now are 
breaking up. The main (‘amp has been moved fifty miles 
further west to the ITmniati River about five miles down 
stream from Gowe. With the exception of two flies caught 
near Kamongo Hill outside the fenced aiea, the old sliooting 
area has remained free from fly. A small herd of cattle wdiicli 
was taken to Gambeza during the year has remained in good 
condition, with the result that more natives have asked 
permission to take cattle into the fenced area. Shortage of 
surface water will prevent the development of the area now^ 
cleared of tsetse and otherwise suitable for native settlement. 
Little maintenance work has been carried out on the game 
fences, wdnch are now left w’^ell behind the area of operations. 

7. Gwaai-Shangani Area The area between the Gwaai 

and Shangani Rivers has remained free of tsetse during the 
year. All shooting by native hunters has been stopped south 
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of the bhaugani Hiver and the line of operations pushed 
forward north of the Mkulu-Gusu Forest belt, as far as Pashu 
Native Reserve. The main line of hunters is now established 
on the Mzola River. 

No fly hUvS been taken on the Kan a River and only an 
occasional fly on the Mzola River, from which source an 
occasional fly — three in all — has been caught near the new 
Changwe coal mine on the Bira River close to Lubimbe Vlei. 
One stray tsetse was taken on the headwaters of the Tshon- 
gokwe River some thirty miles from its junction with the 
Shangani River. No fl}^ has been caught on the Shangani 
River during the year. 

Walker’s Road to the Zai^ibesi River appears to be free 
from tsetse, and, in consequence, the cleansing chamber was 
closed down in May. The fly-belt for long associated with 
the Gwiiai and Shangani Rivers has now disappeared and 
game is being allowed to in(*rease unmolested between these 
two livers. 

No (‘Uses of animal trypanosomiasis have occurred on the 
Gwaai River Settlement farms, or on the native settlement in 
the Mabare Valley daring the year.’’^ 

The main camp is now well behind the line of operations 
and will have to be moved forward next year. Unfortunately, 
during long periods when the Shangani River is in flood, it 
is impossible to get through supplies, or to communicate by 
means of native runners. W^ith the co-operation of the Native 
Commissioner, Gokwe, a ])ortion of the old road from 
Bulawayo to Kariyangvse was re-opened, as it is expected that 
the next main camp will be built near Kariyangwe. 

8. Melsetter Border Although the border clearing was 

widened during the previous year, a number of cases of 
animal trypanosomiasis occurred on a few farms in the vicinity 
of Mount Selin da. These farms are all connected with the 
Inyamadzi and Cheredza Rivers and their tributaries. The 
dominant forest tyjies are Bravhysfegia and Uapaca, though 
thicket occurs close to the rivers. A special effort was made 


^About twenty cases involving thirteen deaths have since been leported 
from the Mabare Valley. 
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to discover tsetse on the Rhodesian side of the border, result- 
ing in the discovery of eleven flies, comprising seven G. palli- 
dipes and four G» hrevipalpis. A Harris fly trap was used to 
attract the flies, but the majority were caught off man. It is 
not known whether these species are permanently resident and 
breeding in the Colony, but from the distribution of the 
catches it is becoming clear that the Inyainadzi River Valley 
forms the main route along which the flies enter the Colony 
at this part of the border. 

With the consent of the Portuguese authorities a visit of 
inspection w^as made in Portuguese East Africa, and the 
presence of G, morsitans in some numbers about six miles 
from the border was confirmed and occasional flies found much 
closer to the border. In connection with this threatened 
invasion of G. morsitans, an aerial survey of a portion of the 
southern Melselter border vas authoiised and was carried out 
by the Rhodesian Aii Unit, the ground contiol being done by 
this Branch. From the photograjdis a large-scale topogra- 
phical map will be prepaied and used as a base for an 
ecological map which will be prepared by the Conseivator of 
Forests to show the distribution of forest types along the 
border. The final map will piobably not be (()mp]eted before 
the next dry season. For permission to fly o\er Portuguese 
territory grateful acknowledgement is made to the Portuguese 
authorities at Beira. 

As in previous 3"ears, the border clearing was maintained 
by the slashing back of all re-growth, and a veiy good burn 
burn was obtained at the end of September. The clearing was 
widened on Ihe faims “Bayswater,” ‘H^endragon,^^ ‘‘Gram- 
pians’’ and “Farfell,” particular attention being paid to the 
Inyamadzi River Valley. 

Traffic Control As previously mentioned, the traffic 

cleansing chamber on Walker’s Road was closed dowm in 
April, reconnaissance surveys having shown that the road is 
practically free of tsetse between the Shangani River and the 
Zambesi. The road is in very bad condition and, conse- 
quently, has not been used beyond the Shangani River for 
many years, except by pedestrians. A certain amount of 
traffic developed to a coal mine which was opened up on the 
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Bira River north, of the Shangani. Three flies were caught 
in the vicinity of the mine during the year, but as the chamber 
is at least 14 miles from the mine, it was not considered neces- 
sary to re-open the chamber. 

In the TJrungwe district there was a considerable increase 
in the number of motor cars, and a slight decrease in pedes- 
trian traffic using the road to Chirundu (Otto Beit Bridge). 
A slight decrease in the total number of flies taken off traffic 
was recorded. No flies have been taken at Manyangau 
chamber since April, and this chamber will be closed down 
early in the coming year if the satisfactory position is main- 
tained. The improvement on the main road is entirely due 
to motor traffic, and to the presence of large road gangs which 
have driven game away from the road. The improvement at 
Manyangau is due to the extention of the operations to protect 
the new mi(‘a fields north of the Mkw'ichi River. 

In the IJarwin district there is practically no change on 
the Nyamarapara Path, and none was expected, as the 
operations weie not extended below the escarpment until 
June. No flies have been caught at the Kapanda Path leading 
into the Chiswiti Native Re8er\e, and this chamber wdll be 
moved further west early in the coming year to deal with 
traffic from the Mzarabani Reserve. 

The details of traffic dealt with are as follows : — 

1. Miami-Zambesi Road* — (a) VuU Chaviber. — 964 motor 
cars bringing 75 flies (37 male, 38 female), 3,365 pedestrians 
and 225 cyclists in 1,042 parties bringing 87 flies (51 male, 
36 female). Total 162 flies (88 male, 74 female). 

Compared with 1932 (106); 1933 (94); 1934 (178); 1935 
(454); 1936 (519); 1937 (241). 

(b) Manyangau Chamber, — 3,823 pedestrians and 262 
cyclists in 1,032 parties bringing 6 flies (3 male, 3 female). 

Compared with 1935 (296); 1936 (401); 1937 (88). 

2. Walker’s Road. — 7 motor cars and 277 pedestrians in 
132 parties bringing no flies. 

This chamber was closed down in May, the last fly being 
caught off a car in May, 1935, and off a pedestrian in 
December, 1935. 
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3. Darwin — (a) Nyamarapara Path, — 2,011 pedestrians 
and 84 eyclists in 528 parties bringing 38 flies (26 male, 12 
female). 

Compared with 1932 (112); 1933 (9T) ; 1934 (85); 1935 
(161); 1936 (403); 1937 (40). 

(6) Kapanda Path. — 2,415 pedestrians and 126 cyclists 
in 744 parties bringing no flies. 

Compared with 1936 (six months 15); 1937 (3). 

Taetae Fly Besearch. — Laboratoiy researc h on the physio- 
logy and behaviour of G. mors? fans, which was commenced in 
1935, was suspended in July, and a field research station 
opened at Chipatani in the XJrungve sub-district. The station 
was equipped with several sets ot meteorological instruinents 
for the standard Stephenson scieen and also with a number 
of self-recording thermohydrogiaphs. Daily meteorologif*al 
records were taken at selected sites in different types of bush 
and at various allitudes, the lowest being on the Zambesi 
River at the western end ot the Kaiiba (lorge at approxi- 
mately 1,500 feet. Some interesting observations have been 
recorded on a number ot pioblems, c.//., fluctuating fly 
densities, seasonal distribution and nourishment of the fly, 
attraction to man and a moving vehicle, the presence of game, 
and the association ot game with fly. This station w^as closed 
down in December. 

The number of tsetse fly pupaiia collected at Chipatani 
during the ^ear w^as 10,488 (January to June), and 2,880 flie*:^ 
were bred out at Salisbury for experimental wT)rk. 

The results obtained from the laboratory work are being 
published in a paper which is in the press. The field investi- 
gations wull be dealt with in a later report. 

Trypanofiomlasis Committee All meetings of the Trypa- 

nosomiasis Committee w^ere attended, the chief matters under 
discussion being (Ij the threatened invasion of the Melsetter 
district by G. morsitans, and (2) the question of the adoption 
of a long-range policy for the ultimate eradication of tsetse 
from the main morsitans belt in the north. 
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The late Mr. C. F. M. Swynnerton, C.M.G., attended one 
of the meetings and outlined the work in progress in 
Tanganyika. 

I should like to plaoe on record here the deep loss that 
scien(‘e, particularly those workers on the tsetse fly problem, 
has suffered by the tragic death of one who was an outstand- 
ing authority, not only on tsetse hut on many other matters 
relating to the flora and fauna of Africa. 

During the year the Secretary of the Committee, Mr. 
L. E. W. Bevan, M.B.C.V.S., retired, and now the Com- 
mittee appears to be in imminent danger of dying from inani- 
tion. The library of reprints formed by Mr. Bevan for the 
Trypanosomiasis Bureau is not available for consultation. 

Flies of Medical and Veterinary Interest The Screwworm 

Fly [CJirysomyia bezziana, Vill.) continues to be a serious 
pest of cattle in many localities. Several cases of myiasis in 
man due to skin-maggots [Cordylohta anthropophaga, 
Blanch.) were reported during the wet season. A species of 
midge, mvlivvi lepidvm, De M., was found breeding in 
large numbers in streams on the Vumba Mountains, near 
Umtali, in March. The stxidy of the biology of some common 
flies which breed in cattle dung, stools and decomposing 
animal matter has been continued. 

Tick Survey. — The Spinose Ear-tick {Ornithodorus 
viegnini, Diiges) was found in the Salisbury district in May 
infesting the ears of cattle and vsheep. The ticks, Amhlyomma 
marmoreum, Eocli. and A. nvffalli, Donitz, were found on 
tortoises in the Makoni and Bulalima-Mangwe districts during 
August and September. 

Bed Bugs {Cimex lectvlarhis, L.).— Experiments in the 
control of bed bugs in native qxiarters have been continued. 
The control consists of restricting the bugs to the lower parts 
of the rooms by means of barriers and shelter^, and in killing 
them regularly by means of a blow lamp at the barrier. 

ADMINISTRATION. 

Tobacco Feat Suppreaaion Act, 1933 — Under Part I. of the 
Act, which applies to stored tobacco, the Tobacco Beetle 
Lasioderma serricorne^ F., was found in two central ware- 
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houses and four farm warehouses. The Stored Tobacco Worm, 
Ephestia elutella, Hubn., was suspected to be present in one 
central and one farm warehouse. All cases of infestation by 
stoic d tobacco pests were traced to the objectional, but 
occasionally necessary, practice of retaining tobacco in the 
premises or to the failure to destroy waste tobacco. This 
practice is, unfortunately, becoming more common, and will 
constitute a serious menace unless the growers adopt the 
storage methods advised by the Department. 

Under Part II. of the Act, applying to growing tobacco, 
the Tobacco Whitefly, Bemisia rhodesiaeyisis, Corb., was 
found together with leaf curl on eight farms. The disease 
infested plants were destroyed by the owners. Tobacco 
re-growths were very numerous on sixteen farms. Five farms 
were re-inspected by members of the British South Africa 
Police to confirm that destruction of field refuse had been 
carried out. It is proposed to enter into closer co-operation 
with the Police in order that greater attention can be given 
to the question of re-growth during future spring months, as 
it is impracticable for the inspector to visit all growers during 
these periods. 

The Tobacco Aphis, Myzus {Aphis) pcrsicae, Sulz., was 
prevalent in the Lomagundi district. Localised outbreaks 
were also serious elsewhere, particularly in the Makoni and 
Umtali districts. This insect has been found to be the vector 
of the newly discovered virus disease, Tobacco Rosette, which 
constitutes a serious threat to the tobacco growing industry. 
The Tobacco Research Board had notified its intention of 
carrying out investigations at Trelawney in connection with 
Tobacco Aphis. After discussion with the Rhodesia Tobacco 
Association it was decided to include Tobacco Rosette as a 
pest under the Act. The disease has now been included and 
the Department given the authority to apply any reasonable 
control measures which may be found necessary. 

Number of Licences Issued and Inspections Made. 

1938. 1937. 

Licences 665 583 

Inspections 566 350 
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The figures for inspections do not include those made by 
the Police. The whole-time Inspector was on sick leave for 
a month, but twelve months’ working at the average rate per- 
formed during the eleven months of insi)ection would not have 
resulted in the inspection of all premises. 

Importation of Plante Regulations Ordinance, 1904. — Regula- 
tions were published during the year under the Ordinance 
authorising the rejection of all consignments of fruit showing 
more than 5% infestation with Codling Moth, Cydia pomo- 
nella^ L., and the charging of a fee of 3d. per tray or Is. per 
bushel on all consignments showing less than b% infestation. 
It is hoped by these measures to prevent the introduction of 
this dangerous pest, which is not known to occur in Southern 
Rhodesia. It is believed that an additional benefit will be an 
improvement in the quality of fruit imported. 

The 2)recautionary measures to prevent the entry of Citrus 
Canker from the Union of South Africa were withdrawn. 

Plant Regulatory Board. — Four meetings of the Plant 
Regulatory Board were held during the year, the subjects 
dealt with included the following: — 

{a) Importation of pest-infested and inferior quality fruit 
from the Union; 

{b) Citrus Canker regulations; 

(c) Exportation of citrus fruit to Ceylon, with reference 
to fruit fiy infestation ; 

{d) Certification of imported seed potatoes; 

{e) Disiributioii of Root Gallworm in the Colony; and 

(/) Illegal sale of nursery stock. 

Intercepted Peste. — Red Scale {AonidieUa mirantii^ Mask.) 
was found on orange fruits imported from Cape Province. 
Mussel Scale {Lepidosaphes hechii, Newm.) and False Purple 
Scale (Chrysomphalvs pinnvlifera^ var. div er si color . Green) 
was found on grape fruit imported from Portuguese East 
Africa. A species of scale insect of the genus Saissetia was 
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found on mango fruit imported from Portguese East Africa. 
Some consignments of potatoes imported from the Union were 
infested with Tuber Moth {Phthorimaea operculella^ Zell.) 
and eel worm {Heterodera inarioni, Goodey). 


Number of Consignments of Plants, Fruit, etc., 
at Ports of Entry. 

dealt ivith 


1938. 

1957. 

Salisbury 

3,638 

2,834 

Bulawayo 

12,821 

11,221 

Umtali 

1,677 

1,153 

Gw^elo 

1 ,270 

1,027 

Plumtree 

276 

351 

Beitbridge 

19,682 

16,586 


Number of PenniU for the Introduction of Plants into the 

Colon y. 



1958. 

1937. 

Special Permits 

272 

252 

Annual Permits 

60 

62 


The in(u*ease in the number of Special Permits was due 
to the practice of issuing permits, on request, for the intro- 
duction of bulbs. Such permits are not required by regula- 
tion, but in the past delay has occurred in the exporting 
country owing to the asvsumption that permits were necessary. 

Eegulations in other Oountries affecting Export of Plants 
from Southern Rhodesia. 


Number of Certificates of Cleanliness issued in respect of 
Plants, etc., for Export. 



1938. 

1937. 

Certificates 

56 

48 


More certificates were issued in respect of potatoes 
destined for neighbouring countries than for any other class 
of plant. 
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Injurious Substances and Animals Ordinance, 1909. 

Number of Permits Issued for the 1 mportation of Bees^ 
Beeswa,T and. Foundation Comb from Overseas, 

1938 1937 

Foundation Comb -- • — 

Beeswax 1 3 

The above permits are in respect of importations from 
overseas only. Importations from the Fnion of South Africa 
are unrestricted, and no records of such are kept by the 
Department. 

Nurseries Ordinance, 1909 : as Amended. 


Number of Nurseries Registered and Inspected, 



1938. 

1937. 

Registered 

10 

i;i 

Inspections 

11 

10 


One nursery in the Salisbury district was placed in 
quarantine on account of Red Scale on citrus trees, and 
Woolly Aphis on apple trees. 


GENERAL. 

Farms Visited. — Forty farms were visited and advice given 
on pest control in addition to five hundred and sixty-six 
inspections made under the Tobacco Pest Suppression Ad, 
1933. 

Lectures and Demonstrations. — A com])rehensive exhibit 
containing some new^ features designed to promote the interest 
of visitors was placed on the Agricultural Show at Salisbury, 
and a talk on injects was given to stdiolars. 

Four lectures on ticks w'ere given to members of the 
British South Africa Police. One lectuie on insects was given 
to a school science club, and a talk on (deanliness Aids Insect 
Control wms broad(*ast to farmers and others. 

PXJBJJCATIONS. 

The following papers by mcmbei’s of the staff were 
published during 1938: — 
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1. “Army Worm/’ Anon., Rhod. Agric. Journ,, XXXV., 
2, pp. 123-125. Salisbury, February. 

2. “How to make Tobacco-Wasli on the Farm,” by M. C. 
Mossop, UmL, XXXV., 2, pp. 130-133 (Bull. 1060). 
Salisbury, February. 

3. “Poison Bait for Young Locust Hoppers/’ Anon., Ibid,, 
XXXV., 2, pp. 134-138 (Bull. 1059). Salisbury, 
February. 

4. “On the Immature Stages of Psilocepliala africana, 
Wied. (Therevidae), together with a description of a 
species of MicroHtglwm Macq. (Asilidae) new to 
Science,” by E. 0. Engel and Alexander Outhbertson, 
Trans. Rhod. Sci. Assoc., XXXV., Pt. 2, pp. 132-135 
(Illustrated). 

5. “The Maize Weevil Problem” ((Correspondence), by 
M.C. Mossop, Rhod. Agric. Jovrn., XXXV., 4, pp. 
253-255, Salisbury, April. 

6. “Notes on Maize Weevil (Calnndra oryzac, L.),” by 
M. C. Mossop, Ibid., XXXV., 6, pp. 415-416. Salis- 
bury, June. 

7. “The late Mr. C. F. M. Swynnerton, O.M.O.,” by 
R.W.J., Ibid., XXXV., 8, pp. 611-616. Salisbury, 
August. 

8. “Annual Report of the Division of Entomology for the 
Year ended 31st December, 1937,” bv R. Jack, 
Ibid., XXXV., 8, pp. 652-676 (Bull. 1080). Salisbury, 
August. 

9. “Why Cleanliness Aids Insect Conirol,” by M. C. 
Mossop, The Rhodesia Herald. Salisbury, 17th August, 
p. 32 (Illustrated). 

10. “The Life History of Root (xallworm or Root Knot 
Eelworm,” by M. C. Mossop, Rhod. Agric. Journ., 
XXXV., 9, pp. 720-722 (Bull. 1082). Salisbury, Sep- 
tember (Illustrated). 

11. “The Spraying of Tobacco Seed-beds and Control of 
Rosette Disease,” by J. C. F. Hopkins and M. G. 
Mossop, Ibid., XXXV., 10, 760-764 (Bull. 1086). Salis- 
bury, October (Illustrated). 
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12. Experimental Pack for Virginia Tobacco/' by 
M. C. Mossop, IhUL, XXXV., 10, pp. 796-799. Salis- 
bury, October. 

13. ‘Tin the Biology of Craficvhna tahaniforrms, F. (Sarco- 
phagi dae) which breeds in the nests of Sand Wasps 
(Bembex)," by Alexander Cuthbertson, J.ti.Afric, Ent. 
Soc., 1, pp. 1-8. Pretoria (Illustrated). (In the Press). 

14. Short Historical Account of Tsetse in Southern Rho- 
desia/’ by J. K. Chorley, J^roc. lihod. Sn, Assoc,, 
XXXVI. Salisbury, December. 

15. “The Breeding Habits and Economic Significance of 
some Muscoidean Flies in Southern Rhodesia,” by 
Alexander Cuthberlson, Ibid., XXXVI. Salisbury, 
December. 

16. “Biological Notes on some Diptera in Southern Rho- 

desia,” by Alexander Cuthbertson, Trans. Rliod. Sci. 
Assoc., XXXVI. Salisbury, December (Ilhistraied). 

17. Monthly Reports on the Locust Position, by R. W. Jack, 
Rhod. Acjnc. Journ., XXXV., Nos. 1-12. Salisbury, 
J anuary-December. 

18. “Siudies in the Physiology and Behaviour of Glossina 
rnorsifans, Westw., by R. W. Jack, Mem. Dept. Agnc. 
S. Rhodesia, No. 1. Salisbury, December (in the Press). 

19. Miscellaneous official articles for ihe Press, Anon. 

Staff. — I regret io record the death tiom heart tiouble in 
July of Mr. J. W. J. Struthers, who joined the staff as a 
Tsetse Fly Ranger in May, 1927, and who, tor eleven years, 
gave of his best in the dilficult and lonely task of controlling 
tsetse fly under the very arduous and ])rimitive conditions 
attached to the work. He shirked no job. 

Two Rangers resigned during the year, and one has been 
replaced. 

Acknowledgements I have pleasure in acknowdedging the 

ready assistance and co-operation given by members of other 
Departments and by other Divisions of the Agricultural 
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Department during the year. In particular 1 wish to mention 
the officers of the Native Affairs Department and members of 
the B.S.A. Police, who bear the brunt of locust work in the 
field, the members of the Air Unit of Southern Ehodesia for 
their work in connection with the aerial survey of the Eastern 
Border, the officers of the Divisions of Forestry and Plant 
Pathology for numerous identifications of plants, and the 
officers of the Division of Chemistry for woik in connection 
with Tsetse Fly Research. 

1 nish to thank all members of the staff, who have readily 
and conscientiously carried out their duties during the yeai. 
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Rhodesian Milk Records. 

OFFICIAL RECORDS. 


Name of cow 

Breed 

Milk 
in lbs. 

B. Pat 
in lbs. 

Av. % 
B.Fat 

No.of 

days 

Name and address 
of owner 

Matopo Drinkstone 
Missie III. 

23r(l. August. 1931 

Rod Poll 

5,695.00 

217.06 

1 

3.81 

300 

The Government 
ri/cperimental 
Farm, Hhodes 
Matapo Estate 

P/B 19k, Bulawayo 

Matopo Brightwell 
Rain I. 

4th January, 1931 

do. 

13.255.40 

512.09 I 

3.89 

300 

do. do. 


SEMI-OFFICIAL RECORDS. 


Name of cow 

Breed 

Milk 
in lbs. 

B. Fat 
in lbs. 

Av. % 

B.Fat 

Xo.of 

days 

Name and address 
of owner 

Pig 

G. Friesland 

5,025.30 

185.93 

5.70 

300 

Mrs. E. A. Barbour, 

Rhoda 

do. 

5,258.50 

184.46 

3.51 

500 

Fairview, Sinoia 

T. Cousins, 0 a k - 
lands, Gwelo 

Dawn 

do. 

5,313.10 

196.25 

3.69 

257 

Gutii 

do. 

5,116.70 

181.18 

3.54 

300 

P. Freeland, Ling- 

Lon gone 

do. 

5,080.00 

183.43 

3,61 

300 

field. Gwelo 

Vetkop 

do. 

4,671.20 

184.79 

6.96 

500 

do. do. 

Connie II ... 

do. 

8,241.00 

280.42 

3.40 

500 

W. D. Haywood, 

Cynite 

do. 

6,811.00 

247.61 

3.64 

300 

Ordoff Farm, 

Decia 

do. 

6,510.00 

212 97 

3.27 

300 

Gatooma 

Minnie 

do. 

7.159.00 

218.56 

5.05 

263 

do. do. 

Nora 11 

do. 

7,637.00 

336.24 

4.40 

290 

do. do. 

Bue 

do. 

6,631.00 

256.67 

3.88 

500 

do. do. 

Jenny 

do. 

7,610.40 

251.84 

3.04 

300 

Mrs. M. L. Hlggin- 
son, “Wendiri, 

Gwebi Antbloem ... 

do. 

7.048.50 

228.55 

3.24 

500 

Joyce 

do. 

6.073.20 

208,72 

3.44 

300 

Msormeddi 

Monica 

do. 

6,194.10 

198.06 

3.20 

300 

do. do. 

Pat 

do. 

7,581.40 

259.50 

5.42 

300 

do. do. 

Phvllis 

do. 

6,825.60 

232.05 

5.40 

300 

do. do. 

Amy 

do. 

6.384.00 

192.74 

3.02 

300 

V. A. Lawrence. 

Blossom 

do. 

6.686.50 

230.52 

3.44 

300 

Knockmaroon 

Ellaglen .. . . 

do. 

6,228.50 

182.05 

2.92 

291 

Farm. Norton 

Erica 

do. 

6,182.50 

235.2D 

3.77 

300 

do. do. 

No. 12 

do. 

6,721.00 

i 228.60 

3.40 

1 

1 300 

Mazoe Citrus Estate, 
P.O., Mazoe 

No. 145 

P. B. Fries. 

7.539 00 

230.05 ! 

5.11 

300 

Messrs. Meikles 

No. 219 

do. 

9,253.00 

298.55 i 

1 323 

500 

Bros., Leachdale. 
Shangani 

No. 261 

do. 

9.936.00 

507.35 

i 5.09 

298 

No. 23 

G. Friesland 

6,392 00 

202.52 

3.17 

300 

do. do. 

No. 103 

do. 

6,3.7.00 I 

211.94 

3 36 

300 

do. do. 

No. 256 

P. B. Fries. 

8,679-00 ! 

282.07 

3.29 

300 

do. do. 

Annetta I 

do. 

12,386.50 1 

598.05 

3.21 

300 

W. 8. Mitchell, 

Annctta II A. 

do. 

6,915.00 

251.62 

3.91 

300 

Springs Farm, 
Iron Mine Hill 

Annetta III A. 

do. 

6,038.00 

198,89 

3.29 

300 

Annetta V. 

do. 

8,574.00 

266.64 

3.11 

300 

do. do. 

Sheep Run Dainty... 

do. 

11.521.50 

594.16 

3.42 

300 

do. do. 

Sheep Run Destiny 

do. 

12.637.50 

442.11 

3 50 

300 

do. do. 

Sheep Run Dorina... 

do. 

7,051.50 

280.76 

3.98 

300 

do, do. 

Sheep Run Lady ... 

do. 

11,854.60 

392 89 

3.51 

300 

do. do. 

Sheep Run Prudence 

do. 

9.359.50 

353.79 

3.78 

300 

do. do. 

Annceed 

do. 

8,047.50 

257.84 

5.25 

300 

do. do. 

Annetta 1 A 

do. 

9,155 00 

268,83 

3.13 

300 

do, do. 

June 

G. Friesland 

5,156.50 

190.22 

3.70 

300 

Commander E. L. 
Morant,R.N.(Ret.), 
Marangwe, Shy. 
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Name of cow 

Breed 

Milk 
in lbs. 

B. Fat 
in lbs. 

Av. ^ 
B.Fat 

No.of 

days 

Name and address 
of owner 

No, 9 

! 

do. 

6,058.00 

186.55 ' 

3.08 

270 

F. B. Morrisby. Sun- 

No. 14 

do. 

6,183.00 

183.45 

2.97 

264 

nysidc, Gwelo 

Broom 11 ... 

do. 

5,571.40 

188 06 

3 38 

279 

W. F. H, Scutt, 

Adami 

1 do. 

7,581.80 

227.47 

3.00 

300 

Maple Leaf, 

^odeXII 

do. 

8.776.00 

295.09 

3.36 

256 

Norton 

wainbum Tulip ... 

do. 

5,966.20 

210.67 

3.53 

262 

Major R. B. Sharp, 
Whinburn, Red- 
bank. 

dberie 

do. 

6,437.70 

237.26 

3.69 

300 

W. Sole, Bauhinia, 

Oaeaie 

do. 

5.435.80 

193.34 

3.56 

300 

Glendale 

No. 95 

do. 

5.953.80 

211.67 

3.56 

300 

A. Stokes, Safago, 
Gwelo 

Betsy 

do. 

5.405.50 

213.82 

3.96 

1 1 

265 

W. E. Tonffiie, 

North Lynn, 
Bulawayo 

Bawdsey Pear 

P.B. Red Poll 

6.088.00 

227.89 

3.74 

300 

Messrs. Tred^old 

L.4 

G. Red Poll 

4.504.00 

224.49 

4.98 1 

300 

1 Bros., Cressydale, 

9.T.B 

do. 

6.344.50 

282.85 

4.46 

300 

P.O. Lydiate 


Nam© of cow 

Breed 

Milk 
in lbs. 

B. Fat 
in lbs. 

Av. % 
B.Fat 

No.of 

days 

Name and address 
of owner 

Chlpaka 


G. Friesland 

5,122.90 

199.66 

3 90 

300 

J. R. 

Bedford, 

Porky 


G. Guernsey 

5,286 20 

198.81 

3 76 

300 

Poltimore Estates, 








Marandellas 

No. J31 


G. Friesland 

7,076.70 

238.26 

3 37 

262 

A. L. 

Bickle. P.O 








Box 466, Bulawayo 

Sigrnora 


do. 

6,927.10 

242 93 

3.51 

300 

Boyd 

Clark Estate. 

Truant 


do, 

5,252.00 

180.51 

3 44 

300 

Castle Zonga, 

Daisy 


do. 

5,546.30 

207.66 

3 74 

300 

Inyaznra 

No. 269 


do. 

5,857.50 

237.46 

4.05 

300 

Coldstream Dairy, 

No. 246 


do. 

4,669 00 

182.88 

4.00 

300 

Headlands 

No. 242 


do. 

7.461.00 

217.33 

2 91 

300 

do. 

do. 

No. 172 


do. 

5,858.50 

217.05 

3.71 

282 

do. 

do. 

No. 220 


do. 

5,692.00 

184.23 

3.24 

300 

do. 

do. 

No. 59 


do. 

6,631.50 

211.06 

3.18 

300 

do. 

do. 

Gower Hill 

Audrey 

do. 

8,038.70 

328.75 

4.09 

280 

Gower 

Hill Dairy, 

Gower Hill 

Monica 

do. 

6,240.40 

283.63 

4 55 

300 

P.O. 

Box 1145. 

Leyton 


do. 

5,450.20 

207.29 

3.80 

300 

Salisbury 

Gower Hill 

Rhoda . 

do. 

6,120,70 

239.68 

3.91 

300 

do. 

do. 

Jessie 


do. 

6,433.80 

238.13 

3 70 

300 

do. 

do. 

Kathleen 


do. 

6.092 10 

218 29 

3.68 

300 

do. 

do. 

Kitang 


do. 

5,112.40 

188 54 

3 69 

300 

do. 

do. 

Ruby 


G. Ayrshire 

6.467.00 

283 88 

4 39 

300 

do. 

do. 

Sham V a 


G. Shorthorn 

5.516.00 

224 44 

4.07 

300 

do. 

do. 

Viola 


G. Friesland 

4,802.10 

197.13 

4.15 

300 

do. 

do. 

Xmas 


do. 

6,195.00 

204.78 

3 31 

270 

do. 

do. 

Gower HilJ 

Clara ... 

G. Shorthorn 

4.927.70 1 

192.72 

3.91 

249 

do. 

do. 

Einnia 


G. Friesland 

5.955.90 

251 62 

4.22 , 

286 

do. 

do. 

Betty 


do. 

4,173.50 

183.71 

4.40 

300 

do. 

do. 

Bella 


G. Devon 

5,608.30 

271.28 

4 95 

265 

do. 

do. 

Dolly 


0. Red Poll 

6,010.80 

298 57 

4 97 

283 

do. 

do. 

Gower Hill 

Pandora 

G Friesland 

5,152 70 

202.50 

5.93 

300 

do. 

do. 

Duchess 


G. Jersey 

4,687.90 

213.02 

4.54 

264 

do. 

do. 

Gower Hill 









Amaryllis 

G. Friesland 

8,925.10 

322 83 

3.62 

300 

do. 

do. 

Gower Hill 

Audrey 

do. 

6,436.20 

285 17 

4 43 

295 

do. 

do. 

Mayfair 


0. Jersey 

4,375.20 

261.63 

5.98 

300 

do. 

do. 

Jane 


G. Guernsey 

4.497.40 

207 31 

4.61 

298 

do. 

do. 

Daffodil 


G. Red Poll 

4,864.90 

196.61 

4.05 

300 

E. C. 

Harrington, 

Frolic 


G. Red Poll X 





Harleieh, Rueape 



Friesland 

5,437.80 

209.50 

3.85 

300 



Swarke 


G. Friesland 

7.610 60 

299.22 

3.92 

300 

Mrs. E. D. Knill. 

Naomi 


do. 

6.391.00 

196.85 

3.08 

300 

P.O. 

Marandellas 

Grandma 


do. 

5,210 90 

201.87 

3.87 

300 

A. B. Marshall. 

Mapinga 

.. 

do. 

6,486.40 

202.26 

3.68 

300 

Mimosa, Maran* 

Jane 


do. 

5,110 50 

202 94 

5.97 

500 

dellas 

Mona 


do. 

6,786.80 

236.69 

3.40 

300 

do. 

do. 

Office 



do. 

5.135.20 

181.54 

3.54 

300 

do. 

do. 
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Name of cow 

Breed 

Milk 
in lbs. 

B. Fat 
in lbs. 

Av. % 
B.Fat 

No.of 

days 

Name and address 
of owner 

Putney 

G. Friesland 

4,302.80 

197.92 : 

4.60 

300 

Red V alley Estate* 
Lushington, Mar- 
andellas 

Prudence 

do. 

5,358.60 

193.30 

3.68 

300 

Red Valley Estate 
“P" Herd. Lush- 
in gton, Marandel- 
las 

Red Valley Estate, 

Pewter (Bertha III) 

do. 

5,148.90 

183.85 

3.57 

300 

Chenzira 

do. 

5,870.20 

234.78 

4.00 

287 

Mary 

do. 

5,511.70 

220.83 

4.07 

300 

Lushington, Mar- 
andellas 

A. Stokes, Safago, 
Gwelo 

No. 182 

do. 

6,271.50 

236.47 

3.77 

300 

Bigess No. TI. 

do. 

6.717.00 

218.33 

5.25 

300 

P. S. Timms, 

Snowy 

do. 

5,679.00 

197.20 

3.47 

300 

Chitora, Rusape 

Martin Pam 

do. 

6,403.00 

184.58 

3.42 

300 

Union & Rhorfesia 

Dirko Celia II. 

do. 

6.258.50 

215.91 

3.45 

300 

Mining & Finance 

Martin Donna I ... 

do. 

7.062.50 

204.73 

2.90 

262 

Co. Ltd., P.O. Box 

Martin Sheilagh ... 

do. 

5,595.00 

180.61 

3.35 

300 

80, Salisbury 

No. 174 Marrow 

G. Friesland 

4.738.70 

182.33 

3.85 

300 

Mrs. E. A. Barbour, 
Fair view, Sinoia 

Twinkie 

do. 

8,801.30 

286.20 

3.25 

300 

J. R. Bedford, 

Star 

Palm Tree Moon- 

G. Shorthorn 

6,554.40 

201.49 

3.76 

300 

Foltimore, 

P.O. Mangwendi, 
Marandellas 

Bluff Hill Dairy, 

beam 

P. R. Fries. 

6.454.30 

223.51 

3.46 

300 

P.O. Box 546, 

Gip 

G. Friesland 

4.680.30 

198.76 

4.25 

300 

Salisbury 

Catherine 1. 

do. 

6.025.30 

214.28 

3.56 

300 

Boyd-Clark Estate. 

True Girl II. 

do. 

5.546.50 

187.17 

5.57 

298 

Castle Zonga, 
Jnvazura 

No. 51 

do. 

5,352.00 

193.45 

3.61 

300 

Coldsteram Dairy. 

No. 73 

do. 

7.30300 

280.04 

3.83 

300 

Headlands 

No. 130 

do. 

4,752.00 

184.69 

3.90 

500 

do. do. 

No. 213 

do. 

6,010.00 

234.95 

3.90 

300 

do. do. 

No. 224 

do. 

6,041.00 

215.13 

3.56 

300 

do. do. 

No. 287 

do. 

6,686.50 

244.72 

3.66 

300 

do. do. 

No. 295 

do. 

7.598.50 

263.11 

, 3.56 

300 

do. do. 

Bramble 

do. 

5.412.10 

201.55 

' 3.72 

266 

T. Cousins, Oak- 

Jade 

do. 

8,(73.50 

271.51 

, 5.52 

266 

lands, Gwelo 

Kerry 

do. 

6.323.90 

249.29 

1 3.94 

275 

do. do. 

Marie 

G. Ayrshire 

5,549.30 

277.90 

5.01 

271 

do. do. 

Marina 

G. Friesland 

4.609.80 

185 94 

4.08 

238 

do. do. 

Pita 

do. 

5,924.30 

21124 

3.57 

251 

do. do. 

llosebud 

do. 

6.749 50 ! 

253.36 

3.46 

300 

do. do. 

Sister 

do. 

5.542 80 

195.21 

3.52 

228 

do. do. 

June 

do. 

7,660.00 1 

301.71 

5.94 

300 , 

W. D. Haywood. 

Rebecca 

do. 

6.475.00 

222.87 

3.44 

293 

Ordoff Farm, 
Gatooma 

Alice 

do. 

6,698.70 i 

215 03 

3.20 

300 

Mrs. M. L. Higgin- 

Angela 

do. 

7,665.60 

244.98 

3.20 

300 

son. Wendiri, 

Betsie 

do. 

10.754.30 

319.05 

2.97 

500 

M’Sonneddi 

Joy 

do. 

7,646.40 

243.53 

318 

300 

do. do. 

Mabel TI 

do. 

5,899.30 

193.18 

3.28 

500 

do. do. 

Philippa 

do. 

10,065.70 

391.50 

3.89 

300 

do. do. 

Myra 11. 

do. 

4,995.20 

202.25 

4.05 

276 

E. C. Holmes, Echo 

Ngyue 

do. 

4.521.50 

213 65 

4.73 

275 

Farm, 87, Living- 
stone Av., S’bury. 

Boncella 

do. 

7.845.20 

255.03 

5.25 

250 

Mrs. E. D. Knill, 

Oedzi 

G- Lincoln 
Rod 

5,562.70 

258.34 

4.64 

300 

P.O, Marandellas 
do. do. 

Buttercup ... 

G. Friesland 

5,403.00 

226.06 

4.18 

347 

V. A. Lawrence. 
Knockmaroon, 
Norton 

Chimsana ... 

do. 

6,000.80 

197.49 

3.29 

500 

A. B. Marshall, 

Plasman 

(io. 

7,053.90 

255.62 

3.35 

300 

Mimosa, Maran- 

Masasa 

do. 

5,397.20 

189.57 

3.61 

300 

dellas 

Gamble 

G. Ayr shin 

4,322.60 

209.22 

4.61 

1 

296 

M.ir F. H. R, Maun- 
sell, Forres, P.O. 
Bromley 

No. 33 

G. Friesland 

7,324.00 

244.99 

3.07 

300 

Mazoe Citrus Estate, 
P.O., Mazoe 

Annetta II. 

P. B. Fries. 

9,471.00 

320.87 

3.39 

300 

W. S. MitcheU. 

Annetta III. 

do. 

10,616.50 

558.77 

3.38 

300 

Springs, Iron Mine 
Hill 

F. B. Morrisby, 

Bobbie 

G. Friesland 

7,418.00 

218.63 

2.95 

300 
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Name of cow 

Breed 

Milk 
in lbs. 

B. Pat 
in lbs. 

B.Pat 

No.ot 

days 

Name and address 
of owner 

Hartie 

G. Friesland 

5,988,00 

184.01 

3.07 

300 

Sunnyside, Qwelo 

ICillicent of Tolosa 

do. 

6,129.00 

210.58 

3.44 

300 

do. do. 

Prudette 

P. B. Pries. 

6,280.00 

201.98 

3.21 

300 

do. do. 

tictoria 

G. Friesland 

6,156.00 

181.11 

2.94 

300 

do. do. 

Kyama 

do. 

8,132.80 

254.70 

3.13 

300 

W. F. H. Scutt. 

Eobert 

StetJcc 

do. 

7,742.70 

294 10 

5.80 

258 

Maple Leaf. 

do. 

6,313.70 

216.99 

3.44 

300 

Norton 

Viitoria 

do. 

6,247.10 

225.94 

3.62 

300 

do. do. 

liomans 

do. 

6,75590 

259.13 

3.84 

300 

do. do. 

Afgrle 

do. 

5,881.90 

182.28 

3.10 

500 

W. Sole, Bauhinia, 
Glendale 

No. 89 

do. 

7,604.00 1 

249.29 

5.28 

1 300 

A. Stokes, Safago, 

No. 94 

do. 

5,3^3.20 I 

198.61 

3.74 

300 

Gwelo 

No, 105 

do. 

6.495.60 

227 02 

3 50 

300 

do. do. 

No. 125 

do. 

4,874.30 

204.92 

4 20 

300 

do. do. 

No. 153 

do. 

6,555 90 ; 

216.41 

3.50 

300 

do. do. 

No. 6 

do. 

6,213.90 

197.69 

3.18 

300 

do. do. 

Black 

Sir Nel'g Buttercup 

do. 

Pedipfree 

6,121.60 

237.72 

3.88 

261 j 

do. do. 

of Shanks 

Guernsey 

4,473.50 

204.96 

4.58 

227 

do. do. 

No. 2T.B. ... 

G. Red Poll 

3,981.00 

181.76 

4 57 

300 j 

Messrs, Tredgold, 

No. 17 T.B. 

do. 

4,344 00 

206 17 

4.75 

288 1 

Bros., Oressydale 

U 

do. 

4,003.50 

180.77 

4.52 

234 

Farm, Lydiate 

No. 83 T.B. 

do. 

4,440.50 

185.80 

4.18 

288 
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Rhodesia Weather Bureau. 

JUNE, 1939. 


Pressure, — Monthly mean pressure was generally about 
1 mb. above normal. 

Temperature. — Mean maximum temperatures were gene- 
rally very low and minimum temperatures varied from normal 
to low, the average temperature for the month being about 
2° r. below normal. 


PRECIPITATION. 


station. 

Reitbridge 

Bin dura 

Bulawayo 

Chipiiiga 

Enkeldoorn 

Fort Victoria 

Gwaai Siding 

Gw an da 

Gwelo 

Hartley 

Inyaiiga 

Marandellas 

Miami 

Mount Darwin 

Mount Nuza 

Mtoko 

New Tear’s Gift 

Nuanetsi 

Plumtree 

Que Que 


Inches. 

Normal. 

No. of Days. 

.06 

.02 

1 

.11 

.06 

2 

.02 

.03 

1 

1.21 

.66 

5 

.11 

.07 

3 

.30 

.09 

3 

Nil 

Nil 

— 

— 

.06 

— 

.16 

.02 

4 

.29 

.01 

6 

.46 

.12 

3 

.66 

.09 

6 

— 

.12 

— 

.08 

.04 

3 

1.75 

2.48 

8 

.13 

.06 

4 

.75 

.41 

6 

.37 

.08 

3 

Nil 

Nil 

— 

.15 

.01 

2 
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Station. 

Ilusapi 

Salisbury 

Sliahani ^ 

Sinoia 

Sipolilo 

Stapleford 

Umtali 

Victoria Falls 

Wankie 

Balovale 

Broken Hill 

Fort Roseberry 

Kasama 

Kaaempa 

Livingstone 

Lusaka 

Mankoya 

Mkushi 

Mongu 

Mufulira 

Mumbwa 

Mwinilunga 

Naniwala 

Ndola 

Petauke 

Sesbeke 

Solwezi 


Inches. 

Normal. 

No. of Days. 

1.08 

.29 

4 

.18 

.06 

6 

.10 

.16 

2 

.32 

.02 

2 

.32 

.04 

5 

2.06 

1.21 

7 

.47 

.26 

5 

Nil 

.01 

— 

Nil 

Nil 

— 

Nil 

_ 

— — 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

0.22 

— 

9 

/V 

Nil 

— 

— 

Nil 



. — 

Nil 

— 

— 

Nil 
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Southern Rhodesia Veterinary 
Report. 

JUNE, 1939. 

DISEASES. 

At'ricaii Coast fVver diagnosed on the farm Ifiversdale, 
Charter native district, 

TITBERCFLIN TEST. 

T^veiity hulls, ‘JO cows and 9 heifers were tested on impor- 
tation, two re-actors were destroyed and four doubtful 
re-actors have been held over for a further test. 

MALLEIN TEST. 

Seventy-five horses and 24 mules were tested and there 
were jio re-actors. 

LMPOETATIO^’S. 

Erom (Tinted Kingdom : G hulls, 

Eroni Fiiion of Soutli Africa : 18 hulls, 88 cows, 74 horses, 
747 sheep. 

Erom Bechuanaland Protectorate: 1 liorse, 289 slaughter 
oxen, 1,114 sheep. 


EXPOKTATIONS. 

To Fnion of SoutJi Africa: 411 oxen, 72 cows. 

To Portuguese East Africa : 149 cuttle. 

To Northern Hhodesia : 24 donkeys, 

EXPOHTATION8---M1SCELLANKOF8. 

To Fnited Kingdom : Chilled beef quarters, 4,908; fros^en 
boneless beef quarters, 608; pancreas, 148 lbs.; tongues, 2,402 
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lbs. ; livers, 17,879 lbs. ; hearts, 4,458 lbs. ; skirts, 2,852 lbs. ; 
shanks, 4,689 lbs. ; spinal cords, 15 lbs. 

To Belgian Congo . Beef carcases, 192| ; mutton carcases, 
86; veal carcases, 10; offal, 425 lbs. 

Meat Prodvcts from Liehig's Factory. 

To Union of South Africa : Corned beef, 64,428 lbs. 

To Bechuanaland Protectorate : Corned beef, 180 lbs. 

To Basutoland ; Corned beef, 4,080 lbs 

S A. Myiull, 

Chief Veterinary Surgeon. 



IXJCUST KEPOBT. 
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SOUTHEEN EHODESIA 

Locust Invasion, 1932-39. 


Monthly Eeport No. 79. June, 1939. 


Very few reports of locust.s have been received during 
June, possibly owing to the cold weather inhibiting activity. 

Large swarms of the Eed Locust {Nomadacns seytemfm- 
ciata, Serv.) have, howevei, been observed in the districts of 
Inyanga, Victoria, Chibi and Bulalinia-Mangwe. 

Solitary fliers of this species were noted in considerable 
numbers in open grass land on a bill-to]) in the southern 
Melsetter district in June. 

Ki'I'kim W. Jack, 

Chief Entomologist. 
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Departmental Bulletins. 


Copies of these Bulletins may be obtained from the Editor, Box 387, 
Salisbury. They are issued fiee to residents of Southern Rliodesia and a 
charge of 3d. per copy Is made in ali other cases. 


N.B. — date the article appeared in the Journal is indicated in abbre* 
viated form before the number, e.g., 8/22, No. 429, means that Bulletin 
429 appeared in the Journal for August, 1922. 


AGRICULTURE AND CROPS. 


7/25. 

No. 

546. 

Artificial or Synthetic Farmyard Manure, by H. G. 
Mundy, Dip.Agric., F.L.S. 

5/27. 

No. 

643. 

Noxious Weeds m Southern Rhodesia, by F. Eyles, 
Ik)tanist. 

12/27. 

No. 

663. 

The Use of Fertilisers and Manures in Southern Rho- 
desia, by A. D. Husband, A.I.C., Chief Chemist. 

2/28. 

No. 

674. 

Top Dressing of Maize against Stalk Borer, by H. C. 
Arnold. 

3/28. 

No. 

681. 

The Sunflower (Helianthus Annuus) (Revised), by S. D. 
Timson, M.C., Dip.Agric. 

6/28. 

No. 

695. 

The Castor Oil Plant (Ricinus spp.), by S. D. Timson, 
M.C., Dip.Agric. 

9/28. 

No. 

706. 

Suggested Cropping Programmes for Farms on the Sand 
Veld, by D. E. McLoughlin, Assistant Agriculturist. 

10/28. 

No. 

710. 

Monthly Reminders for the Farming Year, by the 
Division of the Chief Agriculturist. 

3/29. 

No. 

727. 

Farmyard Manure, by A. P. Taylor, M.A., B.Sc., Agri- 
cultural Chemist. 

3/29. 

No. 

732. 

Two Common Diseases of Potato Tubers in Rhodesia, by 
J. C. F. Hopkins, B.Sc. (Loud.), A.I.C.T.A. 

7/29. 

No. 

743. 

Sunn Hemp, by S. D. Timson, M.C., Dip.Agric. 

9/29. 

No. 

751. 

The Sweet Potato, by S. D. Timson, M.C., Dip.Ajrric. 
(Wye). 

10/29. 

No. 

758. 

Instructions for Taking Soil Samples. Issued by the 
Division Of Chemistry. 

1/30. 

No. 

768. 

The Ground Nut (Arachis hypogaea), by S. D. Timson, 
M.C., Dip.Agric. (Wye). 

3/30. 

No. 

776. 

Regulations Governing the Export of Maize and Maize 
Meal through the Port of Beira. 

11/30. 

No. 

797. 

Green Manuring: An Essential Practice in Rhodesian 
Farming, by H. G. Mundy, Dip.Agric. (Wye), F.L.S. , 
Chief Agriculturist. 

1/31. 

No. 

802. 

Witch Weed, by S. D. Tipison, M.C., Inter.B.Sc. 
(Agric.) London., Dip.Agric (Wye), Assistant Agricul- 
turist. 


DEPARTMENTAL BULLETINS, 
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3/31. Na, 815. New Strains of Oats far Southern Rhcxiesia, by H. C. 

Arnold, Manager, Agricultural Experiment Station, 
Salisbury. 

4/31. No 816. Preliminary List of the more Common Grasses of 

Southern Rhodesia, by Sydney M. Stent, Botanist for 
Pasture Research. 

5/31. No. 822. Re-stacking of Maize rejected for Export on account of 
Excessive Moisture. 

9/31. No. 826. Some Poisonous Plants of Southern Rhodesia, by Sydney 
M. Stent, Senior Botanist. 

10/31. No. 831. Revised Notes on Cotton Growing in Southern Rhodesia, 
by G. S. Cameron. 

11/31. No. 836. The Potato, by S. D. Timson, M.C., Dip.Agric. (Wye). 

12/31. No. 837. Veld Grass Silage: A Feature in Rhodesian Pasture 

Management, by H. G. Mundy, Dip.Agric. (Wye), 
F.L.S., Chief, Division of Plant Industry. 

6/32. No. 855. Pigeon-hole Method of Stacking Maize, by Division of 
Plant Industry. 

8/32. No. 859. Twenty-one Years of Plant Introduction, by Major 

Mundy, Chief Division of Plant Industry. 

2/33. No 878. A.I.V. Silage; Memorandum prepared and circulated by 
Imperial Bureau of Animal Nutrition. 

11/34. No. 936. Witchvveed, by S. D. Timson, M.C. Dip.Agric. (Wye), 
Assistant Agriculturist. 

10/35. No. 970. Rhodes Grass for the Southern Rhodesian Tobacco 
Grower, by African Explosives and Industries, Ltd. 

11 /35. No. 972. Notes on Witchweed, by S. D. Timson, M.C., Dip.Agric. 
(Wye), Assistant Agriculturist. 

6/36. No. 992. Annual Report of the Agriculturist for the year 1935, 
by D. E. McLoughlin, Agriculturist. 

8/36. No. 997. Reward Wheat; Report on the Baking Properties and 
Chemical Analyses, by The Rhodesian Milling and 
Manufacturing Co., Ltd. 

4/37. No. 1022. Smut Diseases of Wheat in Southern Rhodesia, by G. M. 

Wickens, B.Sc. Agric., Ph.D., D.I.C., Plant Pathologist, 
Tobacco Research Station, Trelawney. 

9/37. No. 1044. Farming Calendar. 

10/37. No. 1046. Green Manuring: Two Important Factors Affecting 
Success, by S. D. Timson, M.C., Assistant Agriculturist, 
and H. C. Arnold, Manager, The Agricultural Experi- 
ment Station. 

10/38. No. 1084. Improved Pastures, by S. D. Timson, M.O.; Assistant 
Agriculturist, 

11 /38. No. 1089. Witchweed and the Labour Shortage, by S. D. Timson, 
M.C., Assistant Agriculturist. 

2/39. No. 1101. Grass Silage, by H. C. Arnold, Manager, Salisbury 
Experiment Station. 

4/39. No. 1104. Compost, by S. D. Timson, M.C., Assistant Agriculturist. 
Revised February, 1939. 

REPORTS ON CROP EXPERIMENTS. 

7/27. No. 649. Annual Report of Experiments, 1925-26, Agricultural 

Experiment Station, Salisbur\% by H. C. Arnold, 

Manager. 

4/28. No. 683. Annual Report of Experiments, 1926-27, Agricultural 

Experiment Station, Salisbury, by H. C. Arnold, 

Station Manager. 
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7/29. No. 745. Salisbury Agricultural Experiment Station Annual 
Report, 1927'28, by H, C. Arnold. 

7/30. No. 789. Agricultural Experiment Station, Salisbury. Annual 
Report of Experiments, 1928-29, by H. C. Arnold. 

9/31. No. 830. Salisbury Agricultural Experiment Station, Annual 

Report, 1929-30, by H. 0. Arnold, Manager. 

10/32, No. 864. Annual Report, 1930-31 : A^icultural Experiment 
Station, by H. C. Arnold, Station Manager. 

6/33. No. 895. Salisbury Agricultural Experiment Station Annual 

Report, 1931-32, by H. C. Arnold, Manager. 

3/34. No. 914. Gwelo Municipal Demonstration Station: Final Report, 
1933, by S. D. Timson, M.C., Dip.Agric (Wye), 
Assistant Agriculturist. 

9/36. No 965. Salisbury Agricultural Experiment Station Annual 

Report, 1933-34, by H. C. Arnold, Manager. 

6/39. No. 1113. Wheat Production in Southern Rhodesia, by D. E. 
McLoughlin, Agriculturist. 

5/39. No. 1110. The Management and Utilisation of Natural Pastures, 
by H. r. Arnold, Manager, Salisbury Experiment 
Station. 


TOBACCO. 

8/26. No. 605. Flue-curing Tobacco Barns, Bulking and Grading Sheds, 
by P, H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

9/26. No. 615. The Culture of Virginia Tobacco in Southern Rhodesia: 
Field Management, by D. D. Brown. 

5/27. No. 641. The Handling, Grading and Baling of Cured Virginia 
Tobacco, by D. D. Brown. 

5/27. No. 644. Tobacco Baling Boxes, by B. G. Gundry, Irrigation 
Branch. 

9/27. No. 653. The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 
B.Sc. (Lond.), A.I.C.T.A. (Trinidad) 

11/27. No 661. Flue-curing Tobacco Barns, 12 ft. x 12 ft. x 16 ft., by 
B. G. Gundry. 

1/28. No. 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. 

2/28. No. 671. Wildfire and Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A.I.C.T.A. 

12/28. No. 715. Turkish Tobacco Culture in Southern Rhodesia, by 
D. D. Brown, Chief Tobacco Expert. 

3/29. No. 728 Suggested Crop Rotations for Tobacco Growers, by 
D. D. Brown, Chief Tobacco Expert. 

4/29. No. 734. Common Faults in Curing Virginia Bright Tobacco, by 
D. D. Brown, Tobacco and Cotton Expert. 

8/29. No 748. Frog Eye Disease of Tobacco, by J. C. F. Hopkins, B.Sc. 

(Lond), A.I.C.T.A., Chief Botanist and Mycologist. 
9/29. No. 753 Leaf Spotting of Tobacco caused by Mosaic, by J C. F. 

JFopkins, B.Sc, (Lond.), A.I.C.T.A,, Chief Botanist 
and Mycologist. 

*2/30. No. 771. Dark Fire-cured Tobacco: Field Operations, by D. D. 
Brown, Chief Tobacco Expert. 

3/30, No 774. Dark Fire-cured Tobacco: Harvesting and Curing, by 
D. D. Brown, Chief Tobacco Expert. 

6/30. No. 784. Field Control of Frenching in Tobacco, by J. C. F. 

Hopkins, B.Sc. (Lond.), A.I.C.T.A., Plant Pathologist. 
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8/36. 
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996. 
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1009. 

4/37. 
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1025. 
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1026. 
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1/38. 

No. 

1054 

3 '38. 

No. 

1063. 

5/38. 

No. 

1070. 

6/38. 

No. 
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Selection of Tobacco Seed Plants, by H. F. Ellis, H.Sc., 
B.S. (Agric.), Tobacco Adviser. 

Tobacco Culture: Transplanting Operations, by D, D, 
Brown. 

Leaf Curl in Tobacco, by Dr. H. H. Storey. 

Tobacco Culture in Southern Rhodesia: The Harvesting 
and Curing of Virginia Tobacco, by D. D. Brown, 
Chief Tobacco Officer. 

The “Gundry” Tobacco Furnace, by B. G. Gundry, 

A. I.Mech.E, 

Tobacco Research on the Trelawney Station 1936-36 
Season. 

Report of the Tobacco Research Board, by Chas. K. 
Brain, M.A., D.Sc., Director of Agriculture and 
Chairman of the Tobacco Research Board. 

Notes on Tobacco Root-Knot Nematode, by J. C. Collins, 

B. Sc., Biologist, Trelawney Tobacco Research Station. 
Some Tobacco Pests that can be serious, by M. C. Mossop, 

M.Sc., Entomologist, Department of Agriculture. 
Alkalinity of Tobacco Seed-bed Soils, by A. P. Taylor, 
M.A., B.Sc., Agricultural Chemist. 

A New and Serious Disease of Tobacco in Southern 
Rhodesia, by G. M. Wickcns, Ph.D., D.I.C., Plant 
Pathologist, Tobacco Research Station, Trelawney. 

A Witchweed on Tobacco Roots {St)iga orohanchoides, 
Bentb.), by Chas. K. Brain, M.A., D.Sc., Director of 
Agriculture. 

Report of the Tobacco Research Board for the year 
ending 31st December, 1937, by Chas. K. Brain, M.A., 
D.Sc., Director of Agriculture, and Chairman of the 
Tobacco Research Board. 


LIVE STOCK. 


1/27. 

No. 

624. 

1/31. 

No. 

801. 

10/32. 

No. 

863. 

12/32. 

No. 

871. 

4/33. 

No. 

887. 

9/33. 

No. 

903. 

12/33. 

No, 

907. 

1/34. 

No 

909. 

2/34. 

No. 

912. 


The Construction of Dipping Tanks for Cattle (Revised). 

Sheep Farming in the Melsetter District, by J. C. 
Kruger, Part-time Sheep Adviser in the Melsetter 
District. 

Piggeries, by B. G. Gundry, A.I.Mech.E. 

Some General Observations on the Feeding of Dairy 
Cows on a Mixed Stock Farm, by Dr. A. E. Romyn, 
Senior Animal Husbandry Officer. 

The Type of Chiller Steer required for Export, by A. E. 
Romyn, Senior Animal Husbandry Officer. 

The Handling, Preparation and Chilling of Cattle for 
Export, by C. A. Murray, Lecturer in Animal 
Husbandry. 

The Blackhead Persian : Its Breeding and Management 
in Matabeleland, by C. A. Murray, M.Sc., Lecturer in 
in Animal Husbandry, Matopo Estate. 

Stall Fed Chillers for the Overseas Christmas Market, 
by C, A. Murray, M.Sc., Animal Husbandry Officer, 
Matopo School of Agriculture and Experiment Station, 
Rhodes Matopo Estate. 

Economical Winter Rations for Wintering Daily Heifers, 
by C. A. Murray, M.Sc, (Agric), Lecturer in Animal 
ifusbandry, Matopo School of Agriculture. 
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4/34. No. 916. Cowpea Hay iq the Ration for Bacon Pigi, by C. A. 

Murray) M.Sc. (Agric.), Lecturer in Animal Hue- 
banc^, Matopo School of Agriculture and Rxperimtnt 
Station. 

6/54. No. 924. Raising Dairy Calves on a Limited Amount of Whole 
Milk, by C. A. Murray, M.Sc., Agr., Animal Hus- 
bandry Officer, Matopo School of Agriculture and 
Experiment Station, Rhodes Matopo Estate. 

1/36. No. 943. Cattle Improvement and a Cattle Breeding Policy in 
Southern Rhodesia; A Review of the General Position 
Chiefly as regards Ranching Cattle, by Dr. A. E. 
Romyn, Chief Animal Husbandry Officer. 

1/35. No. 945, A Home-made Cow Stanchion, by Major R. R. 
Sharp, Whinburn, Redbank. 

3/35. No. 946. Economical Rations for Wintering Dairy Cattle, by 
C. A. Murray, M.Sc. (Agric.), Senior Animal Hus- 
bandry Officer in Charge, Matopo School of Agriculture 
end Experiment Station. 

5/36. No 952. Annual Report of the Chief Animal Husbandry Officer 
for the year ending 31st December, 1934, by A. E. 
Romyn, Chief Animal Husbandry Officer. 

7/35. No. 959. The Selection of a Dairy Bull, by A. E. Romyn, Ph.D., 
Chief Animal Husbandry Officer. 

4/36. No. 984. Report on the Caring of Rhodesian Hides, by Advisory 
Committee on Hides and Skins of the Imperial 
Institute. 

4/36. No 985. Export of Frozen Porkers. Third Consignment to Smith - 
field. Division of Animal Husbandry. 

5/36. No. 987. The Curing of Hides and Skins on the Farm, by The 
Division of Animal Husbandry. 

5/36. No. 988. Preparing Cattle for Show, by The Animal Husbandry 
Division. 

6/36. No. 989. The Supplementary Feeding of Mineral and Protein 
Supplements to Growing Cattle in Southern Rhodesia 
and its Relation to the Production of Beef Steers, by 
C. A. Murray, M.Sc. (Agric.), Senior Animal Hus 
bandry Officer in Charge, Rhodes Matopo Estate; A. E 
Romyn, Ph.D., Chief Animal Husbandry Officer, 
Department of Agriculture, Southern Rhodesia; D. G 
Haylett, Ph.D., Director, Rhodes Matopo Estate; 
F. Ericksen, Dip. Agric., Experimentalist, 

10/36. No. 1001. The Raising of Bacon Pigs, by A, E. Romyn, Chief 
Animal Husbandry Officer, and C. A. Murray, Senior 
Animal Husbandry Officer in Charge, Rhodes Matopo 
Estate, with a Veterinary Section by D. A. Lawrence, 
Director of Veterinary Research. 

9/36. No. 1000. Sheep Management on the Mixed Farm, by R. H. Fitt, 
Animal Husbandry Officer. 

4/37. No. 1023. Cowpea Molasses Silage for Fattening Steers, by C A. 

Murray, M.Sc. (Agric.), Senior Animal Husbandry 
Officer in Charge, Matopo School of Agriculture and 
Experiment Station; A. E. Romyn, Ph.D., Chief Animal 
Husbandry Officer, Department of Agriculture, Salis- 
bury; R. H. Fitt, Dipl. Agric,, Animal Husbandry 
Officer, Department of Agriculture, Salisbury. 

4/37. N. 1(®4. Comparative Feeding Value of Maize Meal and Nyouti 
(Pennhetum Typhoidts) Meal for Fattening Steers, by 
C. A. Murray, Senior Animal Husbandry Officer in 
Charge, Rhodes Matopo Estate; A. E. Romyn, Chief 
Animal Husbandry Officer. 
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The Feeding of Phosphorus Supplements to Gr‘'wirg 
Cattle by C. A l#T7rjay an(* \ E Romyn. 

The Dehorning of Cattle intended for Slaughter and 
Export, by B. A. Myhill, Assistant Chief Veterinary 
Surgeon. 

The Feeding of Difierent Winter Supplements to young 
growing steers and the effect of these supplements on 
the subsequent development and costs of production of 
the steers, by C. A. Murray and A. E. Romyn. 

The Effects of Feed on the Firmness and Grading of 
Bacon Carcases, an experiment carried out by the 
Division of Animal Husbandry in co-operation with Mr. 
A. L. Millar, Estes Park, Salisbury, and Mr. Frank 
Neill, of Neill*s Bacon Factory, Salisbury. 

Nyouti or Munga {Pennisetum ti/phoides) as a Feed for 
Bacon Pigs, by C. A. Murray and A. E. Romyn. 

Preliminary Report on the Feeding of Winter Supple- 
ments to young growing steers and the effect of supple- 
mentary feeding on the subsequent development of these 
animals, by C. A. Murray and A. E. Romyn. 

The Export of Frozen Porkers : Report on Five Consign- 
ments of Porkers Exported to Smithfield, by Division of 
Animal Husbandry. 

The Feeding of Sunnhemp Hay as compared with Cow- 
pea Hay in the Fattening Ration for Bullocks, by A. E. 
Romyn and R. H. Fitt 

Pig Industry Act, 1937. Division of Animal Husbandry. 

Internal Paiasites in Sheep, by Percy D. Huston, 
M.R.C.V.S., District Veterinary Officer. 

Cost of Fattening Bullocks of various ages in Matabele- 
land, by A. E. Romyn and C. A. Murray. 

Urea .i.s a possible sub.stitute foi Peanut Cake for 
Wintering Young Stock, by A. Muriay and A. E. 
Romyn. 

Feeding Young Stock in Winter, by C. A. Murray, M.Sc. 
(Agr.) and A. E. Romyn, Pli.D., Division of Animal 
Husbandry. Depaitment of Agriculture, Southern 
Rhodesia. 


DAIRYING. 

The Objects of Ripening Cream for Butter-making, and 
a few Hints on Cream Production, by F. Lammas, 
Dairy Officer. 

Cream Cheese, by F. A. Lammas, Dairy Officer. 

Dairy Tests and Calculations, by F. A. Lammas, Dairy 
Officer. 

Dairy Building in Southern Rhodesia: A Small Farm 
Dairy, by G, B. Gundry, A.I.Mech.E 

Dairy Buildings in Southern Rhodesia, Cow Byre — 
Type 11., by B. G. Gundry, A.I.Mech.E. 

Gouda or Sweet Milk Cheese, by F. Lammas, District 
Dairy Officer. 

Notes on the Feeding of Dairy Cows during the Summer 
Months, by A. E. Romyn, Chief Animal Husbandry 
Officer. 
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6/56. No. 990. Southern Hhodesia Milk Recording Scheme. 

12/37. No. 1061. The Production and Handling of Milk and Cream, by the 
Dairy Branch. 

12/58. No. 1094. Farm Butter Making, by The Dairy Branch. 

VETERINARY. 

10/14. No. 191. Scab or Scabies in Sheep and Goats, by Rowland 
Williams, M.R.O.V.S. 

12/25. No. 570. The Spaying of Bovines, by G. C. Hooper Sharpe, M.C., 
M.R.C.V.S., and M. H. Kingcombe, M.R.C.V.S. 

6/26. No. 697. Suspected Poisoning of Stock: The Proper Procedure, 
by M. H. Kingcombe, M.R.C.V.S. (Lond.), and A. W. 
Facer, B.A. (Oxon.), A.I.C. 

12/26. No. 618. Notes from the Veterinary Laboratory: Quarter Evil, 
by LI. E. W. Bevan, M.R.C.V.S., Director of Veteri- 
nary Research. 

l/28« No. 666. Notes from the Veterinary Laboratory: Praemonitus— 
Praemunitus, by LI. E. W. Bevan, M.R.C.V.S., 
Director of Veterinary Research. 

10/29. No. 756. Parasitic Gastritis of Cattle, by LI. E. W. Bevan, 
M.R.C.V.S., Director of Veterinary Research. 

11/29. No. 760. A Note on Sheep Diseases in Southern Rhodesia, by 
D. A. Lawrence, B.V.Sc., Veterinary Research Officer, 
Department of Agriculture, Salisbury. 

2/30. No 772. Notes from the Veterinary Laboratory: Ophthalmia, by 
LI. E. W. Bevan, M.R.C.V.S., Director of Veterinary 
Research. 

4/31. No. 819. Measles in Swine, by P. D. Huston, M.R.C.V.S. 

1 /32. No. 841. Poisonous or Suspected Poisonous Plants of Southern 
Rhodesia : Tulip Poisoning of Cattle, by Sydney M. 
Stent, Senior Botanist, and D. A. Lawrence, B.V.Sc., 
Veterinary Research Officer. 

10/32. No. 866. The Treatment of Intestinal Parasites of Sheep, by J. D. 
Coutts, D.V.S., M.R.C.V.S. 

4/33. No. 886. A Preliminary Note on Contagious Granular Vaginitis 
in Southern Rhodesia, by D. A, Lawrence, B.V.Sc., 
Acting Director Veterinary Research. 

IRRIGATION, WATER SUPPLIES AND SOIL EROSION. 

4/27. No. 640. Levelling for Irrigation, by Dr. W. S. H. Cleghorn, 
M.I.Mech.E. 

11/27. No. 659. The Hydraulic Ram, revised by P. H. Haviiand, B.Sc. 
11/28, No. 668. The Water Act, 1927, by C. L. Robertson, B.Sc. (Eng.), 

A. M.I.C.E. 

1/28. No 670. Irrigation Canals, by P. H. Ilaviland, B.Sc. (Eng.). 
6/30. No. 786. Low Concrete Dams, by R. Hamilton Roberts, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

2/31. No. 808. The Application of Water iu Irrigation, by R. Hamilton 
Roberts, B.Sc. (Eng.), Assistant Irrigation Engineer. 
3/31. No 811, Irrigation Canal Structures, by R. H. Roberts, B.Sc. 

(Eng.), Avssistant Irrigation Engineer. 

8/32. No. 860. Soil Drainage and Utilisation of Vleis, by R. H. Roberts, 

B. Sc, (Eng.), Assistant Irrigation Engineer. 

2/33, No- 879. Conditions Governing the Hire of Government Boring 
Machines. 
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6/36. No 956. Annual Report of the Division of Irrigation for the 
year ended Slst December, 1934, by P. H. Haviland, 
B.Sc. (Eng.), Acting Chief Irrigation Engineer. 

9/35. No. 964. The Use of Ditchers for Constructing Contour Ridges, 
by C. Tapson, Devondale, Concession. 

9/35. No. 967. How to use an Engineer’s or Farm Level, by P. H 
Haviland, B.Sc. (Eng.), A.M.I.C.E., Irrigation Engi- 
neer (Matabeleland) . 

12/35. No 973. Domestic Water Supplies and Sanitation on the Farm, 
by P. H. Haviland, B.Sc. (Eng.), A.M.I.C.E.. Irriga- 
tion Engineer (Matabeleland). 

3/36. No. 980. Results from Glenara Soil Conservation Experiment 
Station, 1934-35 Season, by C. L. Robertson, B.Sc 
A.M.I.C.E., Chief Engineer, Irrigation Division, and 
A, D. Husband, F.I.C., Chief Chemist. 

8/36. No. 999. Lining an Irrigation Furrow, by R. H. Roberts, B.S., 

A. M.Inst.C.E., Assistant Irrigation Engineer. 

1/38. No. 1052 Small Earthen Storage Dams. Part I. By the Irrigation 
Division. 

2/38. No. 1055. Small Earthen Storage Dams. Part II. By the Irrigation 
Division. 

3/38. No. 1061. Soil Drainage and Utilisation of Vleis, by R. H. Roberts, 

B. Sc. (Eng.), Assistant Irrigation Engineer. 

7/38. No. 1077, A Small Brick Irrigation Furrow, by H. W. H. Wallis, 
Assistant Irrigation Engineer. 

1/39. No. 1095. Soil and Water Conservation, by 1). Aylen, for the 
Irrigation Division. 

FORESTRY. 

11/29. No 763. The Utilisation of Wood, by T. L. Wilkinson, M.Sc., 
B.Sc.F. 

1/30. No. 769- The Utilisation of Wood, by T. L. Wilkinson, M.Sc., 
B.Sc.F. 

4/30. No. 778. The Utilisation of Wood in Southern Rhodesia — Con- 
version and Disposal of Timber, by T. L. Wilkinson, 
M.Sc., B.Sc.F., District Forest Officer. 

8/30. No. 791. The Utilisation of Wood in Southern Rhodesia: Fencing, 
by T, L. Wilkinson, M.Sc., B.Sc.F., District Forest 
Officer. 

2/31. No 809. Establishing Pines: Preliminary Observations on the 
Effects of Soil Inoculation. Issued by the Division of 
Forestry. 

7/32. No. 857. Charcoal Burning on the Farm, by R. J. Allen, Forester, 
Rhodes Matopo School of Agriculture and Experiment 
Station. 

11/32. No 869. Wind-breaks and Shelter Belts, by A. A. Pardy, B.Sc , 
Forestry. 

1/33. No. 874. Tree Planting, by the Division of Forestry. 

4/33. No. 888. The Vegetable Ivory Palm (Hyphoene ventricosa), by 
G. M. McGregor, B.Sc., District Forest Officer, Mata- 
beleland. 

8/34. No. 927, Some Facts about Tung Oil, by R. H. Finlay, B,A , 
Dip. For. (Oxon.), District Forest Officer. 

8/34. No. 928. Some Trees, Shrubs, Shrubby-Herbaceous Plants, 
Climbers and Water Plants suitable for the Colony, by 
J. W. Barnes, Manager, Government Forest Nursery, 
Salitimry. 
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12/35. No. 974. Summary of the Annual Bepor£ of the Division of 
Forestry for the year 1934, by E. J. Kelly- Edwards, 
M.A., Dip. For. (Oxon.), Chief Forest Officer. 

Price List of Forest-tree Transplants, Ornamental Trees 
Shrubs, Hedge Plants, Creepers and Seeds obtainable 
at the Government Forest Nursery, Salisbury. 

^/37.^ No. 1020, The Raising of Forest Seedlings and Transplants on the 
Farm, by E. J. Kelly Edwards, M.A., Dip. For. 
(Oxon.), Conservator of Forests. 

10^37 No 1045, Seventeenth Annual Report of the Division of Forestry 
for the Year 1936, by E. J. Kelly Edwards, M.A., Dip. 
For, (Oxon.), Conservator of Forests. 

6/58 No 3073. Pruning of Plantations, by R, H. Finlay, B.A., Oxon., 
Division of Forestry, 

7/v58 No 1076, Eighteenth Annual Report of the Division of Forestry 
for the year 1937, by E. J. Kelly Edwards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

10/38 No. 1085. The Pot Planting of Eucalypts, by Major G. R. Wake, 
Vigila, Umvukwes. 

11 /38 No. 1087. The Rai.sing and Planting of Trees on the Farm, by 
E. J Kelly Edwards, M.A., Dip. For. (Oxon), Con- 
servator of Forests. 


HORTICULTURE 

4/27 No 637. Harvesting, Packing and Marketing of Deciduous and 
Tropical Fruits, by G, W. Marshall, Horticulturist. 

8/27 iNo 650. Coffee Culture in Southern Rhodesia, by G. W. Marshall, 
Horticulturist. 

2/29 No 725 Investigations into “Collar-Rot” Disease of Citrus, bv 
J. C. F. Hopkins, B.Sc. (Lond.), A.LC.T.A. (Trinidad) 

n/31 No 834. Celery CuHure, by G, W. Marshall, Horticulturist. 

2/33. No. 876. Notes on African Aloes (Parts 1-6), by H. Basil 
Christian, “Ewanrigg,” Arcturus. 

10/33 No. 905. Note.s on African Aloes (Parts 7-10), by H. Basil 
Christian, “Ewanrigg,” Arcturus. 

5/34 No. 920 Citrus Fruit Growing in Rhodesia, by G. W. Marshall, 
Horticulturist. 

5/37 No 1028. Tomato Culture in Southern Rhodesia, by G. W 
Marshall, Horticulturist. 

2/39 No 3100 The Rhodesian Home Orchard, by G. W. Marshall, 
Hoiticulturist. 

ENTOMOLOGY AND PLANT PATHOLOGY. 

2/13 No 139. Termites, or “White Ants,” by Rupert W. Jack, F.E.S 

6/15 No. 214. Some Household Insects, by R. Lowe Thompson, B.A 

2/21 No 385. The Common Fruit Beetle, by R. W. Jack, F.E.S. 

12/24 No. 522 Notes on the Black Citrus Aphis, by C. B. Symes. 

8/26. No. 648. Insect Pests of Cotton, by C. B. Symes. 

9/27. No. 653. The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 
BSc. (Lond.), A.LC.T.A. (Trinidad). 

1/28. No 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S.^ 
Chief Entomologist. 

2/28. No. 671. Wildfire and Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A.LC.T.A. 

6/28. No 696. Ticks Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, F.E.S., Chief Entomologist. 
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804. 

8/31. 
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825. 
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4/32. 
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860. 

6/32. 
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856. 

9/32. 

No. 

861. 

11/32. 
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868. 

5/33. 
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892. 

5/33. 

No. 
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Trap Cropping against Maize Pests, by Rupert \V. Jack, 
F.E.S., Chief Entomolpgist. 

Preliminary Experiments on the Control of White Mould 
of Tobacco, by J. C. F. Hopkins, B.S. (Lond.), 
A.I.C.T.A., Chief Botanist and Mycologist. 

Two Common Diseases of Potato Tubers in Rliodesia, 
by J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A. 

What is Diplodia in Maize? An Answer to a Popular 
Question To-day, Iw J. C. F. Hopkins, B.Sc. (Lond.), 

A. I.C.T.A., Chief Botanist and Mycologist, 

Frog Eye Disease of Tobacco, by J. C. F. Hopkins, 

B. Sc. (Lond.), A.I.C.T.A., Chief Botanist and 
Mycologist. 

Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 
Hopkins, B.Sc (Lond.), A.I.C.T.A., Chief Botanist and 
Mycologist. 

“Pinking” of Maize: Report of a Preliminary Investiga- 
tion, by T. K. Sansom, B.Sc., Plant Breeder. 

Field Control of Frenching in Tobacco, by J. C. F. 

Hopkins, B.Sc. (Lond.), Xl.C.T.A , Plant Pathologist 
A List of I’lant Diseases Occurring in Southern Rhodesia, 
by J. C. F. Hopkins, B Sc. (Lond.), A.I.C.T A., Plant 
Pathologist. 

A List of Plant Diseases Occurring in Southern Rhodesia, 
by J. C. F. Hopkins, B.Sc. (Lond), A.I.C.T.A., Plant 
Pathologist. Supplement No. 1. 

Notes on the Control of Some of the More Iinporlant 
Insect Pests of Citrus in Southern Rhodesia, by W. J. 
Hall, Ph.D., B.Sc., Entomologist to the British South 
Africa Company in Southern Rhodesia. 

The Army Worm (Laphygma exempta, Wlk.), by Rupert 
W. Jack, Chief Entomologist. 

The Preparation of Bordeaux Mixture and Seasonal 
Notes on Tobacco Diseases, by J. C. F. Hopkins, B.Sc. 
(Lond.), A.I.C.T.A. 

Locusts in Southern Rhodesia, by Rupert W. Jack, Chief 
Entomologist. 

Some Common Diseases of Potatoes in Southern Rho- 
desia, by J. C. F. Hopkins, B.Sc. (Lond.), Plant 
Pathologist. 

Mycological Notes: Sea.sonal Notes on Tobacco Diseases' 
3, Frog Eye; 4, White Mould; by J. C. F. Hopkins. 
B.Sc. (Lond.). 

Pests of Stored Tobacco in Southern Rhodesia, by M. C. 

Mossop, M.Sc., Entomologist. 

A List of Plant Diseases occurring in Southern Rho- 
desia, Supplement 2, by J. C. F. Hopkins, B So. 
(Lond.), Govemraent Plant Pathologist. 

Further Notes on Leaf Curl of Tobacco in SouUiern 
Rhodesia, by J. C. F. Hopkins, B.Sc. (Lond.), Plant 
Pathologist. 

Cultural Methods and Tobacco Whitefly in Southern 
Rhodesia, by M. C. Mossop, M.Sc., Entomologist. 

The Tsetse Fly Problem in Southern Rhodesia, by 
R. W. Jack, chief Entomologist. 

Experiments with Tsetse Fly Traps against Glossim* 
Morsitans in Southern Rhodesia, by R. W. Jack, Chief 
Entomologist. 
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6/33. No. 894. Mycological Notes. Seasonal Notes on Tobacco 

Diseases. 6. An Unusual Type of Frog Eye Spotting, 
by J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A., 
Government Plant Pathologist. 

6/33. No. 896. A List of Plant Diseases occuring in Southern Bhodesia. 

Supplement 3. (New Records for period June, 1932, 
to May, 1933.) Compiled by J. C. F. Hopkins, B.Sc. 
(Lond.), A.I.'C.T.A., Government Plant Pathologist. 

7/33, No. 897, The Report of the Chief Entomologist for the year 

ending 31st December, 1932, by Rupert W. Jack, 
F.E.S., Chief Entomologist. 

8/33. No. 899. The Black Maize Beetle (Heteronchus Licus Klug), by 

C. B. Symes. 

2/34. No. 911. Screw Worm. A Pest of Ranch Cattle in Southern Rho- 
desia, by A. Cuthbertsori, Entomologist. Foreword by 
R. W. Jack, Chief Entomologist. 

3/34. No. 913. Locusts; Instructions for dealing with Flying Swarms, 
by The Division of Entomology. 

4/34. No 917. The Life History of the Screw-worm Fly, by Alexander 
Cuthbertson, Entomologist, 

10/34. No 934. Mycological Notes. Seasonal Notes on Tobacco 
Diseases. 7, Spraying in Seed-beds and Lands, by 
J. C. F. Hopkins, D.Sc. (Lond.), A.I.C.T.A., Senior 
Plant Pathologist. 

12/34. No. 938. The Destruction and Control of Locust Hoppers, by 
R. W. Jack, 'Chief Entomologist. 

1/35. No. 942. Mycological Notes. Seasonal Notes on Tobacco 
Diseases. 8, The Mosaic Mystery. 9, Danger Points in 
Field Spraying, by J. C. F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A., Senior Plant Pathologist. 

4/35. No. 960. The Control of Tsetse Fly in Southern Rhodesia, by 
Rupert W. Jack, Chief Entomologist. 

4y36. No 951. Suspected “Streak” Disease of Maize. Notice to 
Growers, by J. C. F. Hopkins, D.Sc. (Lend), 
A.I.C.T.A., Senior Plant Pathologist. 

6/v35, No. 967. Annual Report of the Branch of Plant Pathology for the 
year ending 31st December, 1934, by J. C. F. Hopkins, 

D. Sc. (Lond,), A.I.C.T.A., Senior Plant Pathologist. 

8/35. No. 962, The Report of the Chief Entomologist for Year ending 
31st December, 1934, by R. W. Jack, Chief Entomo- 
logi.st. 

10/35. No 969 The Objects and Value of Seed Treatment of Maize 
against Diplodia, by G. M. Wickens, Ph.D. (Lond.), 
D.I.C., Assistant Plant Pathologist. 

5/36. No 9B6. Annual Report of the Division of Entomology for year 
ending 31st December, 1135. by Rupert W. Jack, Chief 
Entomologist. 

7/36. No. 993 Annual Report of the Senior Plant Pathologist for year 
ending 31st December, 1936. Part I.: Plant Pathology. 
Part II. : Tobacco Research, by J. C. S. Hopkins, 
D.Sc. (Lond.), A.LC.T.A., Senior Plant Pathologist 
and Officer in Charge of Tobacco Research Station. 
Trelawney. 

12/36. No. 1011. Tick Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, Chief Entomologist. Revised, 
November, 1936. 
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7/37. 

8/37. 

10/37. 

12/37. 

2/38. 

6/38. 

6/38. 

7/38. 

8/38. 

8/38. 

9/38. 

10/38. 

1/39. 

4/39. 


No. 1037. 
No. 1040. 


No. 1047. 


No. 1050. 


No. 1059. 
No. 1071. 


No. 1074. 
No. 1078. 


No. 1079. 


No. 1080. 


No. 1082. 
No. 1086. 


No. 1097. 


No. 1108. 


Division of Entomology: Annual Eeport for year 1936, 
by R. W. Jack, Chief Entomologist. * 

A Programme for the Control of Diseases of Apple Trees 
in Southern Rhodesia, by J. C. F. Hopkins, D.Sc. 
(Lond.), A.I.C.T.A., Senior Plant Pathologist. 
Mycologioal Notes: Seasonal Notes on Tobacco Diseases. 
X. : Precautionary Methods in Seed-beds, by J. C. F. 
Hopkins, D.Sc. (Lond.), A.I.C.T.A., Senior Plant 
Pathologist. 

An Unusual Winter Outbreak of Maize Weevil Calandra 
oryzae, L.), by M. C. Mossop, M.Sc., Entomologist, 
Department of Agriculture. 

A Poison Bait for Young Locust Hoppers. 

Common Diseases of Apples and their Control in 
Southern Rhodesia, by J. C. F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A., and Aline L. Bacon, B.Sc., Division of 
Plant Pathology. 

A Note on a Stem Rot of Sweet Peas, by J. C. F. 

Hopkins, D.Sc., A.LC.T.A., Senior Plant Pathologist. 
Mycological Notes: Seasonal Notes on Tobacco Diseases. 
II. Two Destructive Curing Moulds, by J. C. F. 
Hopkins, D.Sc. (Lond.), A.T.C.T.A., Senior Plant 
Pathologist. 

Annual Report of the Branch of Plant Pathology for the 
year ending 31st December, 1937, by J. C. F. Hopkins, 
D.Sc. (Lond.), A.LC.T.A., Senior Plant Pathologist. 
Annual Report of the Division of Entomology for the 
year ended 31st December. 1937. by Rupert W. Jack, 
Chief Entomologist. 

The Life History of Root 0 allworm or Root Knot 
Eelworm, by M. C. Mossop, M.Sc., Entomologist. 

The Spraying of Tobacco Seed-beds and Control of 
Rosette Disease, by J. C. F. Hopkins, D.Sc. (Lond.), 
A.LC.T.A., Senior Plant Pathologist, and M. C. 
Mos.sop, M.Sc., Entomologist. 

Cleanliness Aids Insect Control : Some Examples of 
Agricultural Hygiene, by M. C. Mossop, M.Sc., 
Entomologist. 

Three Important Strawbeiry Diseases, by J. C. F. 
Hopkins, D.Sc. (Lond.), A.I.C.T.A., Senior Plant 
Pathologist. 


POULTRY. 


1/29. 

No. 

721. 

4/29. 

No. 

738. 

6/29. 

No. 

740. 

11/29. 

No 

761. 

10/30. 

No. 

796. 

1/31. 

No. 

803. 

9/31. 

No. 

827. 


Poultry Keeping in Rhodesia : Pedigree Breeding, by 
H. G. Wheeldon, Assistant Poultry Expert. 

Hints to Breeders: Rearing Young Stock, by A. Little, 
Poultry Expert. 

Artificial Incubation, Breeding and Rearing of Chicks, 
by H. G. Wheeldon, Poultry Expert. 

Housing and Feeding of Adult Stock, by H. G. 
Wheeldon, Poultry Expert. 

The Turkey, by G. H. Cooper, Assistant Poultry Officer 
Geese, by G. H. Cooper, Assistant Poultry Officer. 

The Ideal Brooder, by F. Roberts, Assistant Poultry 
Officer. 
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10/32. 

No. 

865. 

11/32. 

No. 

870. 

12/32. 

No. 

872. 

3/33. 

No. 

884. 

6/34. 

No 

918. 

12/34. 

No 

939. 


12/34. 

No. 

940. 

3/34. 

No. 

947. 

9/35. 

No 

966. 

11/36, 

No. 

971. 


Poultry Industry : Care of Young Stock in Hot 
Weather, by H. G. Wheeldon, Chief Poultry OfEcer. 

Trap Nests, by B. G. Gundry, A.LMechB. (combined 
with No. 875). 

The Rearing and Fattening of Table Poultry, by H. G. 
Wheeldon, Chief Poultry Officer. 

The Vitamins in Poultry Feeding, by G. H. Cooper, 
Poultry Officer, Matopo School of Agriculture and 
Experiment Station. 

The Moulting of Poultry: The Normal and Pullet Moult, 
by H. G. Wheeldon, Poultry Officer. 

The Use of Galvanised Iron in the Making of Some 
Appliances for Poultry Keeping, by G. H. Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 

A Cheap Portable Colony House for Poultry, by G. H. 
Cooper, Assistant Poultry Officer, Matopo School of 
Agriculture and Experiment Station. 

Modem Culling of Laying Hens, by G. H. Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 

Egg Marketing Bill; Draft of a Bill having for its 
purpose the more orderly Marketing of Eggs. 

Feeds for Poultry and How to Use Them, by Q. H. 
Cooper, Assistant Poultry Officer. 


The following pamphlets can be obtained from the Poultry Officer upon 
application : — 

Selecting Birds for Laying Tests, by A. Little, Poultry Expert. 
J'uberculosis, by A. Little, Poultry Expert. 

Prevention of Disease among Poultry, by A. Little, Poultry Expert. 
Preparing Birds for Show, by A. Little, Poultry Expert. 

The Fowl Tick (Argas persicus), by A. Little, Poultry Expert. 
Calling; A Seasonal Operation, by A. Little, Poultry Expert. 
Choosing a Male Bird, by A. Little, Poultry Expert. 

The Breeding Stock, by A. Little, Poultry Expert. 

Diseases of the Digestive System, by A. Little, Poultry Expert. 
Mating for Improvement and Increased Egg Production, by A. 
Little, Poultry Expert. 

F'artial Moult: Broodiness. Selection of Layers of Large Eggs, by 
A. Little, Poultry Expert. 

Exhibiting Eggs at Shows, by A. Little, Poultry Expert. 

Condition of Birds on Show, by A. Little, Poultry Expert. 

Green Food: The Result of not Supplying Sufficient to Poultry, by 
A. Little, Poultry Expert. 

Good and Bad Hatching Eggs, by A. Little, Poultry Expert. 
Grading Fowls, by A. Little, Poultry Expert, 

Housing : Three Important Essentials, by A. Little, Poultry Expert. 
Advice to Prospective Poultry Farmers, by A. Little, Poultry Expert 
Seasonal Hints— August, by A. Little, Poultry Expert. 

Successful Chick Bearing, by H. G. W^ddon, Assistant Poultry 
Expert. 
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Hints to Breeders, October, by A. Little, Poultry Expert. 
Abnormalities in Eggs, by A. Little, Poultry Expert. 

Hints to Breeders, l^repare for the Breeding Season, by A. Little. 
Respiratory Diseases, by A. Little, Poultry Expert. 

Selection and Preparation of Fowls for Exhibition, by H. G. 
Wheeldon, Poultry Expert. 

The Close of the Hatching Season and After, by H. G. Wheeldon, 
Poultry Expert. 

7/38. No, 1075. The Artificial Incubation, Brooding and Rearing of 
Chickens, by H. G. Wheeldon, Poultry Officer. 

11/38. No. 1090. A Cheap Portable Colony House for Poultry, by G. H. 
Cooper, Assistant Poultry Officer. 

12/38. No. 1092. Feeding and Drinking Appliances for Poultry, by G. H. 
Cooper, Assistant Poultry Officer. 

5/39. No. 1111. Ducks on the Farm, by H. G. Wheeldon, Poultry Officer. 
METEOROLOGICAL. 

12/22. No. 436. The Possibility of Seasonal Forecasting and Prospects 
for Rainfall Season, 1922-23, by C. L. Robertson, B.Sc., 

A. M.LC.E. 

12/24. No. 524. The Use of an Aneroid Barometer, by C. L. Robertson, 

B. Sc., A.M.LC.E. 

2/25. No. 532. The Short Period Forecast and Daily Weather Report, 
by C. L. Robertson, B.Sc., A.M.I.C.E. 

6/25. No 542. Review of the Abnormal Rainfall Season, 1924-25, by 

C. L. Robertson, B.Sc., A.M.I.C.E. 

10/28. No. 712. The Time, and How to Find It, by N. P. Sellick, M C., 
B.Sc, (Eng.). 

10/31. No. 832, The Weather Map and the Short Period Weather Fore- 
cast, issued by the Meteorological Office. 

2/33. No. 877. Clouds and Weather in Southern Rhodesia, by N. P. 

Sellick, M.C., B.Sc., Meteorologist. 

3/35. No. 948, The Weather, contributed by The Meteorological Office. 

AGRICULTURAL BUILDINGS. 

4/26. No. 588. Concrete on the Farm, by N. P. Sellick, M.C., B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

8/26. No. 605. Flue-curing Tobacco Barns. Bulking and Grading Sheds, 
by P, H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

5/27. No. 644. Tobacco Baling Boxes, by B. G. Gundry, Irrigation 
Branch. 

11/27. No. 661. Flue-curing Tobacco Barns, 12 ft. x 12 ft. x 16ft., by 
B. G. Gundry. 

10/32. No. 863. Piggeries, by B. G. Gundry, A.I.Mech.E. 

5/33. No. 889. The Construction of Dipping Tanks, by B. G. Gundry, 
A.I.Mech.E. j and Notes on their Management, by 
J. M. Sinclair, M.R.C.V.S., Chief Veterinary Surgeon. 
9/33. No. 902. Brick-making on the Farm, by A. C. Jennings, 
Assoc.M.Inst.C.E. 

12/33. No. 908. A Charcoal Safe or Cooler, by B. G. Gundry, 
A.I.Mech.E., Irrigation Division. 

5/34. No. 922. Dairy Building in Southern Rhodesia: A Small Farm 
Dairy, by B. G. Gundry, A.I.Mech.E. 

7/34. No 926. Dairy Buildings in Southern Rhodesia. Cow Byre- 
Type II., by B. G. Gundry, A.I.Mech.E. 

10/36. No. 1002. A Simple Farm Gate, contributed by the Division of 
Forestry. 
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6/37. No. 1031. Cattle Bale Grip. 

8/37. No. 1041. Feeding Pens for Bullocks: the Layout at Estes Park, 
near Salisbury. 

1/59. No. 1098, The “Gundry” Tobacco Furnace, by B. G. Gundry, 
A.I.Mech.E. 

CHEMISTRY. 

12/29. No. 762. — The Value of Rock Phosphate and “Bone and Super- 
phosphate” as Fertilisers for Maize Production, by 

A. D. Husband, Chief Chemist. 

4/32. No. 862. Mixing of Fertilisers: A Guide to Methods of Calcula- 
tion, by the Division of Chemistry. 

7/32. No. 858. The Softening of Waters, by the Division of Chemistry. 
1/34. No. 910. The Toxicity to Grazing of Grass Sprayed with a Solution 
of Sodium Arsenite, by A. D. Husband, F.I.C., and 
J. F. Duguid, M.A., B.Sc. 

9/34. No. 930. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 

Chemist. 

6/35. No. 954. Experiments on the Toxicity to Fowls of Arsenite of 
Soda and Poisoned Locusts, by J. K. Chorley, 
F.R.ES., and R. McChlery, B.A., B.Sc. 

4/36. No. 983. Annual Report of the Branch of Chemistry for year 
ending 31st December, 1935, by A. D. Husband, F.I.C., 
Chief Chemist. 

7/37. No. 1036. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 

MISCELLANEOUS. 

4/28. No. 686. The Land Bank, Its Functions and How it Operates, by 
S. Thornton. 

4/28, No. 687. The Use of Explosives on the Farm, by P. H. Haviland, 

B. Sc, (Eng.). 

9/28. No. 707. Wood-Charcoal in Southern Rhodesia, by T. L. Wilkin- 
son, B.Sc., Assistant Forest Officer. 

6/31, No. 820. The Great Economic Problem in Agriculture — No. 1, by 
J. R. McLoughlin, M.Sc. (Economist), Economic 
Adviser. 

6/31. No. 823. The Law of Supply and Demand — No. 2, by J, R. 

McLoughlin, M.Sc. (Economics), Economic Adviser. 
Twelve Simple Rules for the Avoidance of Malaria and 
Blackwater. 

Summary of the Game Laws of Southern Rhodesia. 
11/34. No. 936. The Weeds and Poisonous Plants of Southern Rhodesia, 
by Chas. K. Brain, M.A., D.Sc., Director of Agricul- 
ture. Part I. 

8/35. No. 961. A Home-made Ridger. Contributed by Mr. Douglas 
Aylen, Somerset, Concession. 

1/36. No. 976. Fertilizers, Farm Foods, Seeds and Pests Remedies 
Ordinance, 1914. 

2/36. No. 979. The Prospects of Black Bass in the Inland Waters of 
Southern Rhodesia. Specially contributed. 

6/56. No. 991. Silage and Silos. 

8/36. No. 998. Summary of the Game Laws of Southern Rhodesia. 

3/37. No. 1018. Veld Fires. The “Forest and Herbage Preservation Act, 
1936,” by E. J. Kelly Edwards, M.A., Dip. For. 
(Oxon.), Chief Forest Officer. 



DEPARTMEOTAL BULLETINS. 


649 


3/37. 

No. 

1021. 

7/37. 

No. 

1038. 

8/37. 

No. 

1042. 

2/38. 

No. 

1066. 

2/38. 

No. 

1057. 

2/38. 

No. 

1060. 

3/58. 

No. 

1064. 

4/38. 

No. 

1065. 

4/58. 

No. 

1067. 

4/38. 

No. 

1068. 

9/38. 

No. 

1081. 

11/38. 

No. 

1088. 

12/38 

No, 

1093. 

1/39. 

No. 

1096. 

2/39. 

No. 

1099. 

3/39. 

No. 

1102. 

4/39, 

No. 

1106. 

5/39. 

No. 

1112. 

6/39. 

No. 

1116. 

7/39. 

No. 

1119. 

4/39. 

No. 

1103. 

4/39. 

No. 

1105. 

4/39. 

No. 

1107. 

6/39. 

No. 

1114. 

7/39. 

No. 

1118. 

5/39. 

No. 

1109. 


Breaking in Young Oxen to the Yoke, by J. B. West, 
Dromoland, P,B. Lonely Mine. 

Star Bur- weed (Acanthospermum avetraUf Q. Kutitze), 
by Chas. K. Brain, D.Sc., Director of Agriculture. 
Weeds of Southern Rhodesia. Part II. By Chas. K. 
Brain, D.Sc., Director of Agriculture. 

Notes on the Cashew Nut. By C. K. Brain, Director of 
Agriculture. 

The Preservation of Farm Beacons and how to make 
use of the Fencing Law. 

How to make Tobacco-Wash on the Farm, by M. C. 
Mossop, M.Sc., Entomologist, Department of Agricul- 
ture. 

Farm Roads, by Stuart Chandler, Chief Road Engineer. 
Nitrification in Red Soil in the Salisbury Area, by A. P. 
Taylor, M.A., B.Sc., and B. S. Ellis, B.Sc., A.I.C., 
D.I.C., Agricultural Chemists. 

Grass Mowers, by H. Beynon, from “The Farmer,** 
March 4th, 1938. 

The Control of Veld Fires, by The Division of Forestry. 
Uncontrolled Grass and Forest Fires and their Preven- 
tion, by the Rev. Father A. B. Burbridge, S.J. 

How to Instal a Simple and Efficient Hot Water Supply 
on a Farm, by W. A. Welch, Tantallon Farm, Salisbury. 
Cattle Bale or Grip. 

Trees and Wild Flowers on the Rhodesian Farm. Part I. 
By Chas. K. Brain, M.A., D.Sc., Director of Agricul- 
ture. 

Trees and Wild Flowers on the Rhodesian Farm. Part 

II. By Chas. K. Brain, M. A., D.Sc., Director of 

Agriculture. 

Trees and Wild Flowers on the Rhodesian Farm. Part 

III. By Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

Trees and Wild Flowers on the Rhodesian Farm. Part 
TV. By Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

Trees and Wild Flowers on the Rhodesian Farm. Part 

V. By Chas. K. Brain, M A., D.Sc., Director of 

Agriculture. 

Trees and Wild Flowers on the Rhodesian Farm. Part 
VT. By Chas. K. Brain, M.A., D.Sc., Director of 

Agiiculture. 

Trees and Wild Flowers on the Rhodesian Farm, Part 
VIT., by Chas. K. Brain, M.A., D.Sc., Director of 

Agricultme. 

Scurvy and How to Prevent It. Public Health Pamphlet 
No. 3. 

Fumigation with Hydrocyanic Acid Gas, by M. C. 
Mossop, M.Sc. 

Some Notes on Game Bird Preservation, by W. E. 
Poles, Esq., on behalf of the Wild Life Protection 
Society of Southern Rhodesia. 

The Rhodes Inyanga Estate. 

Grass Fires and Fire-helt Burning, by J. R Perrins, 
P.B.S. Ranch, Fort Rixon. 

Summary of the Game Laws of Southern Rhodesia, as 
at Ist May, 1939. 



NOTICE 


The Agricultural Journal of S. Rhodesia 

is issued by the Department of Agriculture, and can be 
obtained upon application to the Editor. The Annual 
Subscription, which must be paid in advance, is 5/-, and 
payment may be made by any means other than by stamps. 

A 10/- note will cover the subscription for two years. 

Persons residing outside Southern and Northern 
Bhodesia may become subscribers by paying 2/- in addition 
to the subscription, to cover postage. 

If payment is made by a cheque drawn on a bank 
outside Bhodesia, commission must be added. 

All cheques and postal notes must be made payable to 
the Secretary for Agriculture and Lands. 


Date 19. 

To the Secretary 

Deyartment of Agriculture and Lands, 

Salisbury, 

Please enrol me as a subscriber to the Rhodesia Agricuh 

\ural JournaV* for one year from 

19 , for which 1 enclose 

Name 

Full Postal Address 


Please write distiiictly 




THE RHODESIA 


Agricultural Journal 

Edited hy the Director of Agriculture. 

{Assisted by the Staff of the Agricultural Department). 

PUBLISHED MONTHLY. 

Subscription: 5/- per annum; payable to the Accountant, 
Department of Agriculture, Salisbury. 

VoL. XXXYl.] SErjEAjuEK, Um. [No. 9 


Editorial. 


Coniributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All conimunicatiofis should be addressed to: — The 
Editor^ Department of Agriculture, Salisbury. Correspon- 
dence regarding advertisements should be addressed: — The 
Art Printing Works, Ltd., Box 431, Salisbury. 


Hoisesickness Inoculation. — Vaccine toi the inoculation ot 
horses and mules of any airc against hoisesickness will be 
issued from no\A onwards until the end of November at a 
cost of (»/- j)er dose, ])ost free. 

Immunity does not reach its heiglit until some months 
after inocnlalion, and owneis are therefore urged not to defer 
inoculation until the end of the season. 

The vac( ine must be used within seven (7) days of its 
despatch from the Laboratoiy, and will be issued direct to 
ap])licants. who will be retjuired to do or arrange for the 
inoculation themselves. 
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Directions for use will be supplied with the vaccine. 

Applications, in writing, and enclosing the cash remit- 
tance, should be made to : 

The Director of Veterinary Research, 

P.O. Box 657, 

Salisbury. 

Orders will be dealt with strictly in rotation and accord- 
ing to the supplies which may be available at the time. 

Applications will neithei be acknowledged nor considered 
unless they are accompanied by cash (6/- per dose) and 
received by the 20th November. 

Horsesicknkss Vaccine. 

Price : 6/- per dose. Inoculate now. 

Closing date for applications ; Use within one week 

20th November. of its issue. 


Tour of Matabeleland by Government Agriculturist. — Far- 
mers are advised that the Assivstant Agriculturist, Mr. S. D. 
Tiinson, wdll spend about one month in MataReleland, as from 
the 14th September, for the purpose of giving advi(*e on Field 
Husbandry matters to those farmers who require his services. 

Farmers who wish to be visited by Mr. Timson are asked 
to submit their applications as early as possible to the 
Agriculturist, Department of Agriculture, Salisbury, and 
these should reach him by the 6th September, Thereafter 
similar requests may be addressed to Mr. Timson, c/o Irriga- 
tion Engineer, P.O. Box 566, Bulaw^ayo, to reach that office 
not latei than the 14th September, but no assurance can be 
given that requests for visits received after the 6th September 
will be complied wdth. 


Burning of Fire Guards. — Referring to Major Perrins’ 
article on the burning of Fire Guards, Mr. Dan Judson writes 
as follows: — “It contains much good advice, but there are 
some points upon which we disagree. My experience, extend- 
ing over sixteen years, may be of interest. I do not like the 
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use of sacks as beaters. It is difficult to keep them suitably 
wet, and if at all dry they catch alight and become a positive 
danger. In any case, they tend to fan the flames. Dragging 
a bush or tree to form a strip I have found to be futile. At 
first I used gum tree branches as beafers and they were good, 
but dried too quickly and the task of replenishing was tedious. 
Since then I have grown cypress trees and the branches make 
perfect beaters, drying slowly and lasting for many hours 
w'ithoiit replacement. Nothing beats the mower for strip 
making. In other respects I agree with everything in Major 
Perrins’ article.” 


A New Test for Pasteurised Milk. — It i^as found some years 
ago that all raw milk contained, as a normal constituent, an 
enzyme which, under appropriate conditions, could be readily 
recognised }>y its power to hydrolyse phosphoric esters. It 
was later found that this enzyme was destroyed almost com- 
pletely by ‘‘legal” pasteurisation (145° F. for 30 minutes) so 
that its presence in, or absence from, milk might s^*rve as 
a guide to the efficiency of pasteurisation. 

The methods of testing milk for the presence of phos- 
phatase were improved, and a delicate and reasonably simple 
procedure, usually called the “phosjduitase test,” was 
eventually worked out for detecting Muall traces of this 
enzyme in milk and related products. The test depends on 
the fact that sodium phenyl phosphate is one of the plios])horic 
esters most readily hydrolysed by the milk enzyme, to give 
free phenol, which is not a normal milk constituent, and 
uncombined phosphate. Any free phenol ])roduced is made 
to react with Folin^s well-known phenol re-agent, giving a 
blue compound which may be estimated colorimetrically. The 
delicacy of the test depends largely on using as criterion the 
liberation of a substance not originally present in milk. It 
is easier to test for the appearance of free phenol than for a 
small increase in the fairly large amount of free phosphate 
already present in the milk undergoing test. 

The sensitivity of the test is such that 0.2 per cent, of the 
raw milk added to the pasteurised bulk may be regularly 
detected. 
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Spring Oleanlinefls. — The first generation of pests of stored 
products such as tobacco and maize normally appears in Sep- 
tember and October, but should not be allowed to mature. 
Tobacco sheds should be cleaned or re-cleaned as early as 
possible. Now that the tobacco sales are over there should 
be no reason ^hy Virginia tobacco sheds, etc,, should not be 
properly clean, and there are commonsense and legal reasons 
why they should. 

Concrete plans should now be made tor the early and 
thorough disposal of maize shelling dumps in order to lessen 
field infestation by maize weevil. If dumps aie to be burned, 
the material should be made to cover as much as practicable 
of the area covered by shelling operations. If they are to be 
utilised for making compost, the top soil used for the purpose 
should be taken from as much as possible of that portion of 
the area not actually occupied by compost heaps. If the aiea 
is to be fenced for cattle prior to making compost, the whole 
of it should be fenced. The above remarks suggest that future 
shelling operations he confined to as small an area as can be 
used. Talk it over with you farmer friends. 

Clean and plough cotton lands, TTse clean giound. clean 
water, and clean tools for tobacco seed-beds. 


Pelicans in the Wankie Game Eeserve Recently the 

Assistant Game Warden, whilst on patrol along the Nata and 
Sibanini Rivers, near the Bechuanaland Border in June last, 
made the following observations on the manner in which 
pelicans obtain fish : — 

‘'The birds weiv first noted a i riving in flights of fift} to 
a hundred, flying very high, from a westerlv diiection — 
probably the Makarikari Lake. 

The method employed when fishing is as follows: — 

About fifty birds make a line across the river and, all 
facing the same way, proceed to drive the fish to a corner 
of the pool. As the water narrows so the birds fall one behind 
the other in files until all the fish are in the desired corner. 
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Tkey then start picking up the fish by ducking their heads 
and bringing them up again for air from time to time. While 
doing this, and about five deep, they move towards the bank. 
As the first rank reaches the bank they walk on to the shore. 
The next line of birds then leave the water and this continues 
until all are on land, when they move either by flying or by 
walking, to another part of the pool where a fresh drive is 
started.’' 


Cleanliness Aids Insect Control, 
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Trees and Wild Flowers. 

ON THE RHODESIAN FARM. 

By Chas. K. Bkain, M.A., D.Sc., Director of Agriculture. 

PAET IX. 


Schotia brachypetala Sond. Family Legummosae. — This 
is a common tree usually found growing on the larger termite 
mounds in the granite areas. It may occur either as a shrub 
about four feet high or as a small tree usually 15 to 20 feet 
high. The leaves are deciduous, dark green with five or six 
pairs of rounded leaflets. The flowers are in dense bunches 
on the old wood and are deep crimson in colour (Fig. 57). 
It is in flower at the present time and is known to the natives 
as Mutondochuru, ?.c., the Mutondo or Mnondo of the termite 
mounds. In the Transvaal it is called “Boer Beans. 

Doznbeya rotundifolia Hochst. Family Sferculiaceae. — At 
this time of the year Domheya rotundifolia ^ commonly called 
Wild Plum or Wild Pear because of the masses of white 
flowers, is one of the most conspicuous trees in the landscape. 
The trees are usually small but may reach a height of 25 feet. 
When growing near Kaffii-boom with its scarlet flowers the 
effect of the white and scarlet is most striking. The leaves 
usually appear after the flowers, but young leaves may be 
well developed by October, when the persistent flowers are 
turning pale pink and then brown. The fully developed 
leaves are roundish, about 3 inches in diameter. The flow^ers 
are in dense clusters and are sweet scented (Fig. 58). 

The Frangipani. Family Apocynaceae . — The Frangipani 
is a Mexican tree with poinsonous milky juice. Two species 
are commonly grovn, Flumieria rvhra Linn, having golden 
flowers tipped with rose and Plvmieria acutifolia Poir. with 
white flowers and yellow (‘entres. They have become 
naturalised in the West Indies, where they are called 
jasmines. The white-flowered species is now grown in most 
tropical countries and is known by various names, including 
temple flower and graveyard flower (Fig. 59). 




i ig 58 Floweis ind voung lea\es of Donthvifd tot h nd\ j t>J \ (i lloclist 
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Plectrantbiia floribundus N.E.Br. Family Lahiatae . — This 
is one^ of the most striking shrubs of the sandveld which is in 
floM’er at the present time. It has long pale brown branches 
usually al)out 3 feet long and curved downwards, with 
numerous scattered racemes of bright yellow flowers on stems 
two to three inches long and no leaves at flo\^ering time (Fig. 
60). Children have given the name ‘‘scrambled eggs’ ^ to this 
plant. Its underground stems are thickened and are used by 
natives in times of famine as a substitute for sweet potatoes. 
Varieties of this plant are found throughout East Africa from 
Kenya to Natal. 

The Knot-weeds or Smart-weeds, Fohjgonum spp. Family 
PoJijyonaveae . — Several species ot knot-weeds or smart-weeds 
occur in Southern Rhodesia, but they are easily recognised 
by the membranous sheath which surrounds each knot or node 
where the branches join the main stems. These sheaths are 
sometimes sliort and finely divided, but in other species they 
are long and may have long hairs or not. 

The Dooryard Knot -weed, Poly(/onvtn avicvlare L., is an 
introduced weed from Europe. It is a vsemi-prostrate annual 
of a bluish green colour and the slender branches may reach 
2 feet in length. The leaves are nearly elliptical, up to 1 inch 
long. The sheaths are silvery and split into narrow lobes. 
The flowers are A^ery small, solitary or in groups of 2 or 3 
in the axils of the leaves (Fig. 61). It is common in dry soil 
such as railway embankments, roadsides, etc. 

The typi(‘al Smart-weeds are represented by several 
species which are commonly found in wet ground. The flowers 
are pink and are arranged in long cylindrical heads. Polij- 
gonum tomevtosum Willd. (Fig. 62) is common on river banks 
where the thick red stems often reach a length of five or six 
feet. When the w^ater is dammed up, however, the stems 
reach four or five times that length, and obserA^ations made 
at Cleveland Dam, Salisbury, would indicate that this weed 
is likely to become of great importance. It probably harbours 
snails and the decaying stems undoubtedly discolour the 
water. 



658 


THE BHOHESIA AGhldULTHIUE JOtTRNAI.. 


Report of the Chief Animal 
Husbandry Officer. 

FOE THE YEAR ENDING :Hst DECEMBER, 1938. 


By A. E. Romyn, Chief Animal Husbandry Officer. 


Cattle Industry. — The general condition of cattle has been 
good during the past year and, despite the difficulties of water 
in Matabeleland during the dry season, the bulk of the cattle 
wintered well throughout the Colony. 

A fairly widespread tendency to change over from dairy- 
ing to beef in the case of marginal and casual cream producers 
has been evident. The primary cause for the change has 
been the higher prices for beef, but fear of the new dairying 
regulations and the discouragement of farm butter making 
have been contributary causes. 

This change over is to the good in many instances, and 
farmers, while complaining of the loss of their cream cheque, 
have in most cases had to admit that their calves have never 
looked better. The sale of the improved calves, when mature, 
will probably more than compensate for the immediate loss of 
the cream or butter cheque. The veld, moreover, benefits 
from the lesser amount of kraaling and herding usual in beef 
production as compared with dairying. 

The prosperity of the tobacco industry this year has 
caused the average tobacco farmer to neglect his cattle. 
Tobacco growers in general seem to have forgotten that in 
1928-30 it was necessary to take to cattle to save themselves, 
and it is still just as unwise to concentrate on one crop. 

Sunnhemp hay has come to the fore this year as a fet" 
for cattle. The feeding results with this crop have so far 
been good, but further experience is needed on a large scale 
before its value in established feeding practices can definitely 
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be determined. A reduction in tbe price of molasses from the 
Rhodesian Sugar Refinery, Bulawayo, has popularised this 
feed in the Colony and all available supplies have been 
absorbed. 

The ‘‘feeding of weaners’’ has definitely made a forward 
stride during the past winter, and it is encouraging to note 
that much moie interest is now being shown in the efforts 
made by this Division to establish the sale of weaners on a 
commercial basis. 

Noticeable areas of vlei lands are being laid down to 
improve vlei pastures to supplement the winter grazing. The 
early results are encouraging from a winter feeding stand- 
point, but the eventual success of the enterprise will depend 
on whether the^e vleih continue to hold their moisture after 
cultivation. 

Export ol Beef. — In May last the plant of the Rhodesia 
Export & Cold Storage Company in Bulawayo was taken over 
by ihe Cold Storage (\)mmission of Southern Rhodesia in 
terms of Acf No. -iT of 1937, without any break in the export 
of beef. 

Prices for chilled beef in 1938 showed a considerable rise 
over 1937. A very satisfactory feature of this rise has been 
the narrowung of the price margin between the chilled beef 
exported fiom this Colony and that exported from other 
Empire vsources. From September to November inclusive 
Rhodesian chilled beef (Imperial grade) sold at prices equal 
<0 or above (diilled beef from all other Empire sources. 

This parti(‘ulai rise is attributed to a rise in the average 
quality of the beef exported and to the stricter grading for 
age in the “Imperial Grade."' For the first time in the last 
three years “Imperial Beef’" has sold at a marked premium 
over Standard Beef. During the latter half of the year 
grading standards have been maintained on a consistent basis 
though there was some relaxation early in the year. It is 
essential, both from the standpoint of the producer and the 
market, to maintain consistent standards. This point cannot 
be too strongly stressed, as there is agitation each year to 
lower the grades during the scarce season. 
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The difficulty of finding supplies of suitable quality 
chillers from December to February or March, frequently 
alluded to in the past, still remains and, as the export of the 
lower quality beef might be developed to keep the works in 
operation over this period, a certain amount of below grade 
chilled beef was exported to the Provinces in the United 
Kingdom as an experiment. The beef sold at satisfactory 
prices in relation to its quality. 

The guaranteed prices paid for chillers from June to 
December inclusive (the period of operation of the Cold 
Storage Commission) were as follows: — 

Imperial Standard “A” Standard “B” 


1938. Grade. Grade. Grade. 


June 30/- 2G/6 23/6 

July 30/G 27/- 24/- 

August 31/- 27/6 24/0 

September 35/- 28/- 25/- 

October 35/- 28/6 25/6 

November 35/- 29 f- 26/- 

December 35/- 30/- 27/- 


These prices were paid per 100 lbs. on the “net’^ dressed 
weight delivered at the Commission’s works in Bulawayo. 
Cattle purchased out of hand were paid for on the above basis, 
less railage or cost of delivery, cost of purchasing and 
allowance for condemnations and rejects. 

The prices on the local market and the net returns on the 
quota cattle sent to Johannesburg at times exceeded these 
prices. The Commission in consequence lost supplies of 
chillers which should not have been diverted from the works. 
Owing to the shortage of fat cattle to meet the three, markets, 
attempts to raise the export price to secure supplies were only 
partially effective as, in the circumstances, they naturally 
resulted in a further rise in the local price. 

On account of the comparatively high local price for 
compound and medium cattle there has been a large decrease 
in the amount of frozen and boneless beef exported this year. 
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Thp number of cattle slaughtered by Messrs. Liebigs for 
extract and canned beef, etc., showed, however, an increase 
over 1937. 

Local Market.^ — The local market in the larger centres 
have been maintained at what is generally considered a satis- 
factory level throughout the year. Towards the end of the 
year the price of ‘'compound cattle” was higher in proportion 
than the better grades of beef. 

Pure Bred Cattle The breeders of pure bred cattle have 

had a good year and have disposed of their bulls at prices 
above last year. 

Having in view, however, the vast need for good bulls 
to effect improvement in the herds of this Colony, and the 
Government assistance available towards the purchase of 
bulls, the demand has, on the whole, been disappointing. The 
limited local production of pure bred bulls has been practically 
equal to the effective demand, except in the case of some of 
the dual purpose dairy breeds, of which the supply is rela- 
tively much smaller. 

A limited number of good bulls, chiefly of the dual 
purpose or dairy breeds, have been imported from the Union 
of South Africa. For the first time in several years a number 
of Swiss bulls have been imported and a good draft of beef 
Shorthorn bulls. 

Breeders of pure bred cattle are, however, showing 
greater confidence in the industry than hitherto. In most 
casts they are expanding their breeding herds, though on a 
conservative basis. In the circumstances their policy is 
probably sound from the standpoint of the individual, though 
from a national standpoint a much faster expansion is 
desirable. 

Livestock Improvement Scheme. — The following table 
shows the number of applications received and approved under 
the Livestock Improvement S(‘heme for the last four years : — 
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Year. BULLS, RAMS. BOARS, 

No. of No. of No. of 

applications. applications. applications. 

Received Approved. Received Approved. Received Approved 


1935 

218 

109 

31 

12 

25 

9 

1936 

241 

175 

90 

71 

18 

5 

1937 

200 

148 

63 

57 

13 

8 

1938 

247 

175 

56 

42 

19 

12 

Totals 

906 

607 

240 

182 

75 

34 

The number of 

applications show 

a small 

increase 

on the 


previous year. 


The grants actually paid out on bulls during the current 
year up to date have been : — 


Aberdeen Angus i 

41 bulls and 15 heifers. 

Hereford 1 

34 bulls. 

Friesland 

15 bulls. 

Africander 1 

28 bulls. 

Red Poll 

7 bulls. 

Shorthorn 

15 bulls. 

Sussex ; 

28 bulls. 

Guernsey ' 

1 bull and 5 heifers. 

North Devon i 

2 bulls. 

South Devon 

2 bulls. 

Ayrshire 

1 bull. 

Brown Swiss j 

2 bulls. 


The scheme has now reached a stage when it should be 
amended. The remarks made under this heading in my report 
of 1937 still apply. 


The present scheme is not reaching a suffitdently wide 
circle of farmers. It has done a great deal of good, but there 
is now the tendency for it to be used chiefly by a too limited 
group of established cattle farmers, many of whom come back 
year after year for grants. 

The good prices ruling for all classes of slaughter cattle 
at the moment have apparently removed the incentive to 
improve in many cases and it appears that no great progress 
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will be made in the genetic quality of the general herds unless 
some method of compulsion is adopted to cut out the 
undesirable bull. A ‘‘bull licencing scheme’^ was considered 
this year by the Rhodesia Agricultural Union at their annual 
meeting, and it would seem advisable to substitute a scheme 
of this type for the present system. 

Grading ol Bee! lor Local Consumption. — The grading of 
beef for local consumption in Bulawayo has lost ground this 
year. 

Most of the butchers have not been in favour of the 
scheme and the general public, in the absence of any vigorous 
advertising scheme, has proved apaihetic. 

The scheme has been further handicapped by the com- 
paratively high price of cattle suitable for grading as “choice 
beef.“ High prices usually cause the local butcher to limit 
his purchases as fur as possible to cheaper cattle of poorer 
quality. 

The local market is not likely to be a satisfactory outlet 
to the European producer until beef is paid for and sold on 
some basis which bears a more definite relationship to its 
quality and cost of production than the present one. This 
ideal will not be attained until there is a compulsory system 
of grading beef at tlie larger centres in the Colony. 

At present an unsound position exists in that the producer 
of the better quality of cattle has to rely (‘hiefly on a subsi- 
dised market overseas for the sale of his beef, while the local 
consumer is actually discouraged from eating meat by the 
poor quality of much of what he is sold. 

In view of the poor support of the voluntary scheme it 
may be advisable to discontinue the local grading service for 
beef in Bulawayo next year. 

Pig Industry. — The passage of the Pig Industry Act, 1937, 
has changed the outlook of the pig industry in this Colony. 

Bacon pigs are now graded after slaughter and minimum 
prices have been fixed for the various grades. Provision exists 
to extend these provisions to pork for local consumption. 
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The '‘minimum’’ prices which have been in operation 
during the year 1938 for bacon pigs are; — 

A Grade — 4|d. per lb. liveweight. 

B Grade — 4|d. per lb. liveweight. 

’C Grade — S^d. per lb. liveweight. 

No price is fixed for pigs which do not fall wdthin these 
grades. 

Deduction of ^d. per lb. liveweight may be made from 
these prices for pigs showing deficient bellies, seedy cut or 
deficient hams. 

There has been a shortage of both bacon and pork pigs 
throughout the year and the bacon factories have, on their 
own initiative, since April last, in most cases been paying 
Jd. to ^d. per lb. liveweight more for each grade. Pork pigs 
have realised up to 7d. per lb. dressed weight, though 5d. 
per lb. dressed weight is a more representative price. 

Pig production this year has not shown the expansion 
which was anticipated with the stimulus of fixed pri(‘es. Pig 
producers have still in mind periods of low prices in the past, 
and as prices for cattle and maixe have been good affording 
alternative outlets for their efforts, they have not yet shown 
a tendency to "get back into pigs” wholeheartedly. A great 
deal of foundation work has been done, however, the effects 
of which should be apparent in 1939. Efficient producers 
have increased their breeding herds, though an unfavourable 
winter has held up progress in the Melsetter and Chipinga 
areas. 

The grading system has been successful. Producers have 
now generally accustomed themselves to the system, though 
it was at first treated wdih suspicion. A definite improvement 
in the quality of the pigs arriving at the factories is evident. 
The chief improvement was effected within the first few* 
months and since then supplies have somewhat stabilised 
themselves at the higher general level of quality reached at 
the end of the first three to four months. 
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The increased interest in pigs was especially reflected at 
the TJmtali and Bulawayo Shows, where in quality and 
numbers the pig exhibits far exceeded anything seen at those 
centres in the last five or six years. 

A number of pig producers who are no^ dairy farmers 
have increased their breeding herds this year. These pro- 
ducers rely largely on meat or bloodmeal as a protein supple- 
ment to balance their farm rations. The local supply of these 
two feeds has been short this year, and there may be a much 
more serious shortage next year if the anticipated expansion 
in pig production takes place. It may, therefore, be neces- 
sary to make arrangements to import these feds in bulk. 

Sheep Industry. — Assisted by a dry winter, 1938 has been 
the best sheep year in the Colony for a decade. Lambing 
generally has been good and the prices realised for Eastern 
Border wool clij)s have been satisfactory considering the state 
of the market. The price of mutton has been satisfactory, but 
local supplies still cannot meet the demand and are mostly 
of inferior quality. 

More interest generally is being shovn in the health of 
the sheep and dosing can now be said to be established. The 
improved condition of the slieep, due in part to the dry 
winter, has resulted rec'ently, however, in a slackening in the 
routine of dosing. This set-bac k is likely to be only a tem- 
porary one, as the condition of the undosed sheep during the 
coming rainy season will bring home the necessity for regular 
treatment throughout the year again. 

A number of breeding sheep have been imported from the 
Union this year. Several experienced sheep farmers from the 
South have also taken up farms in the Colony. These impor- 
tations should help materially to advance the industry. 

An xVnimal Husbandry Officer to devote his main time to 
sheep was appointed during the year. He has been stationed 
at Melsetter. 

lixperimental Work. — The chief work of this Division in 
the past year has been the development of the Grasslands 
Experiment Station at Marandellas. The ground has been 
prepared here for a general study of the problem of the amount 
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of beef which can be produced per acre on sandveld under 
''typical Mashonaland^^ conditions and the effect of various 
systems of management on the natural veld. The general 
direction of this work is under a Pasture Research Committee, 
but the administration and management of the Station and 
the experiments are carried out by this Division. 

Publications In co-operation with the Government 

Experimental Farm at Bulawayo, the following work has 
been published this year: — 

(1) Feeding of Sunnhemp Hay as compared with Cowpea 
Hay in a fattening ration for bullocks. — Rhodesia 
Agricnltxiral Journal y January, 1938. 

(2) Protein Supplements for fattening cattle. A com- 
parison of Meat Meal, Groundnut (kike and Cotton 
Seed. — Rhodesia Agricultural Journal ^ March, 1938. 

(3) Cost of Fattening Bullocks of various ages in 
Matabeleland. — Rhodesia Agricultural Journal, 
November, 1938. 


Bugs and beetles take their toll 
but 

Cleanliness Aids Insect Control. 
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The Course of Prices of Certain 
Agricultural Products in 
Salisbury. 


By the A(‘ting Government Statistician. 


Certain statements have been made in the Press and else- 
where to the effect that legislation introduced for the orderly 
marketing of the agricultural products of the Colony has 
resulted in raising the prices to consumers. At the request 
of tlie Department of Agriculture an investigation into the 
course of prices of certain agricultural products over a 
numbei of years hovS been carried out and the results are 
published in this article with the object of placing on record 
a clear ])ictiire of what the fluctuations in ])rice have actually 
been . 


The prices ot the ten commodities enumeiated below have 
been analysed and graphs dravn by means of which the 
flu(*tuations wdiitli have occurred from vear to vear can be 


seen at a glance. 

(1) Butter. 

( 2 ) (Mieese. 

(8) Bacon. 

(4) Efrph. 

(5) Milk. 


(b) Sirloin of Beef. 

(7) Potatoes. 

(8) Flour. 

(9) Maize Meal. 

(10) Maize. 


With the exception of maize the prices utilised are those 
(juoted by six or seven of the leading grocers, produce mer- 
chants or butchers in Salisbury and represent the average 
retail prices paid by consumers in Salisbury throughout the 
period. 

The period during wdiich orderlj^ marketing has been in 
force is indicated on the graphs of pri(‘es of those commodities 
for w^hich Government control measures have been instituted. 




X ..1 

(1) Average monthly retail and wholesale prices of First Grade Butter 
per lb. Salisbury, 19^-1939. 

(1) Butter— First Grade 1928-1939 A study of the graph 

showing the monthly retail prices of first grade butter as 
quoted by grocers in Salisbury shows that there have been 
two distinc t phases of retail prices during the last eleven years, 
the first being from 1928 to the end of 1932 and the second 
from 1934 to 1939. The first phase showed a sharp fall in 
the trend of prices. The year 1933 was one of rising prices 
to a level about midway in the first phase. From tliis point 
the second phase commenced during which the trend was very 
slightly downwards. 

The graph also show^s the fluctuations in the wholesale 
price of butter so far as they are available throughout the 
period. 



(2) Average monthly retail prices of First Grade Local Cheddar Cheese 
per lb. Salisbury, 19284939. 
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(2) Cheese-First Grade Local Cheddar. — The prices are 
those quoted by Salisbury grocer® for first grade local Cheddar 
cheese per lb. During 1928 the price of cheese fluctuated 
between 1/11 and 1/10 per lb. In 1929 the price was around 
1/11 dropping in 1930 to 1/9. During 1931 the price fell to 
1/7 and in 1932 to 1/6. At the end of 1933 there was a sharp 
rise to 1/10, followed by a drop to 1/6J in the early part of 
1934. Thereafter the price wavered around 1/8 until the last 
quarter of 1935, when it began to fall again, remaining 
around 1 /4 during most of 1936 and until half way through 
1937, when it rose sharply to 1/6 and has been maintained 
within one penny of that price throughout 1938 and 1939. 



(3) Average monthly retail piices of Bacon (backs and streaky) per lb. 
Salisbury, 1928-1&38 

(3) Bacon— Back and Streaky — The graph showing the 
monthly retail prices of bacon (back and streaky) in Salisbury 
indicates that until August, 1930, prices moved upwards from 
2/- to about 2/2], after which date there was a rapid fall to 
1/6 at the beginning of 1931, The price remained at this 
level throughout 1931 and the first quarter of 1932. During 
the rest of the year 1932 prices remained between 1/7] and 
1/7, In 1933 prices varied between 1/6 and 1/8]. During 

1934 prices ranged between just over 1/9] and 1/T|, and in 

1935 there was a further drop of about one penny per lb. to 
1/6, which price was maintained until October, 1936, vhen 
the price fell to 1 / 5 until the end of the year. The year 1937 
saw a slight rise to 1/6 and 1938 prices ranged between just 
over 1/6| and just under 1/8, remaining fairly steady at 
about i/7J for the last few months of the year. 
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(4) Average monthly retail prices of Eggs per dozen. 

Salisbury, 1928-1938. 

(4) Eggs. — Owing to the large seasonal fluctuations in the 
retail price of eggs per dozen in Salisbury during 1928-38 it 
has been found necessary to fit to the graph a line of trend. 
IMs shows that from 1928 until 1934 prices moved down- 
wards, the maximum and minimum prices during this period 
being 3/7 a dozen in May and June, 1928, and 10|d. in 
September, 1931. From 1934 onwards the trend has been 
upwards, maximum and minimum prices during the latter 
period being 3/1 in May, 1938, and 9|^d. in August, 1937. 



x;.5 

(5) Average monthly retail prices of Milk per pint, 

Salisbury, 1928-1938. 

(5) Milk — Not much need be said about the retail price 
of milk, which has varied between the maximum price of 
3.8d. per pint during 1928 and 1929 and 3d. during 1933 to 
1938. During the latter part of 1938 the price rose to 3|^d. 
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(6) Average monthly retail prices of Sirloin of Beef per lb. 
Salisbury, 1928-1938. 


(6) Sirloin of Beef. — Throughout the period 1928 to 1938 
the maximum fluctuation in the retail price of sirloin of beef 
per lb. in Salisbury has been 2 l-5d. The lowest price 
recorded was 7.8d. from March to June, 1933, since which 
time there has been a rise to lOd. per lb., which lasted from 
September, 1937, to October, 1938, after which there was a 
very slight decrease. 



(7) Average monthly retail prices of Potatoes per 150 lb. bag. 
Salisbury, 1928-1938. 
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(7) Potatoes The retail price of potatoes per 150 lb. bag 

in Salisbury has shown such large seasonal fluctuations that 
it has been necessary to fit to the graph a line of trend. This 
shows that the trend of prices fell fairly rapidly from 1928 
until 1933, after which date there was an upward movement, 
which was being mainlained in 1938. The maximum and 
minimum prices were 26/2 in December, 1928, and 7/2 in 
March, 1937. It will be seen that the price movement is a 
seasonal one with high and low prices occurring fairly 
regularly during certain months of the year. There has been 
a very noticeable variation in the difference between the 
highest and lowest prices in certain years. For instance, in 
1933 prices rose from 9/6 in May to 23 /2|^ in October — a 
difference of 13/8^, while in 1936 the highest price was just 
under 20/3 in January and the lowest 12/7 in December — a 
difference of 7/8. During 1932 the highesi price w^as just 
under 12 /9f in October and the lowest price 7/7| in August 
— a difference of only 5/2. 



(8) Average monthly retail prices of Local Flour per 100 lb. 
Salisbury, 1928-1938. 


(8) Flour— Local — The graph of retail prices of local flour 
per 100 lbs. in Salisbury during the period 1928-38 is, unfor- 
fortunately, not complete, as during 1931 and 1932 these 
prices were not recorded. The graph shows, however, that 
prices fell rapidly from 34/7 during 1928 to 29/- from August 
to November, 1933. A recovery followed bringing the price 
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to 30/1 from May, 1934, until July, 1935, after which there 
was another drop with minor fluctuations to 29/4 in August, 
1936. In February, 1937, the price rose again to 30/4 and 
fluctuated about that price until in September, 1938, it was 
exactly 30/-, at which level the price remained steady until 
the end of the year. 



(9) Average monthly retail prices of Maize Meal (first grade) per 
180 lb bag. Salisbury, 1928 1938. 

(9) Maize Meal The graph showing retail prices of maize 

meal per ISO lb. bag in Salisbury during 1928-1938 is again 
not complete, as during 1931 and 1932 the prices were not 
recorded. This break, however, does not prevent the follow- 
ing conclusions being drawn. 

There was a very rapid fall in price from January, 1928, 
when the price was 18/4 to October, 1930, when the price was 
13/5, but since 1933 prices have with one or two fluctuations 
tended to remain steady around 14/6, although in the latter 
half of 1938 there was a fall until by December of that year 
maize meal was being retailed at just under 13/11 per bag. 
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/lO) Annual average wholesale price of Maize per 200 lb. bag. 

Salisbury, 1911-1939. 

(10) Maize— Wholesale Price per 200 lb. Bag — In order to 
show the fluctuations in wholesale price of maize in Salisbury 
during the period 1911-39 the method adopted has been to 
utilise figures quoted by the Salisbury Farmers’ Co-op. Ltd. 
from 1911 to 1930 and by the Maize Control Board since 1931. 
The prices plotted for the period 1911-30 are the Farmers’ 
Co-op. pay-outs plus 4d. per bag, representing the annual 
average cost of maize to the consumers in Salisbury and for 
the period 1931-39 the prices shown are the Maize Control 
Board prices for 15 ton lots and over f.o.r. Salisbury. 

The following conclusions can be drawn from the graph 
and trend line. 

(1) The annual average wholesale price of maize in 
Southern Rhodesia from 1911 to 1939 was 10/9 per 
bag. 

(2) Over this period there has been only a very slight 
rise in the trend of prices. 

(3) There has been a marked diminution in the magnitude 
of the fluctuations in price during the period, the 
fluctuations disappearing in 1934, since when the 
price has remained fixed at 11/- a bag or 3d. per bag 
above the average for 29 years. 
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Soil and Water Conservation 

PART III. {Continued.) 


SOIL CONSERVATION AND FARMING. 


CHAPTER VIII.— PLOUGHING. 


By D. Aylen and the Irrigation Officers. 


Humus and Good Ploughing — Two of the most vital factors 
in eiosion control are high humus content and good ploughing. 
Erosion proceeds far more rapidly on impoverished land 
whi(h has been poorly ploughed, and such a land may require 
t’^\ice as many ridges as one in good heart. It also appears 
that land originally deep and highly fertile erodes very 
rapidly when depleted of humus. 

Ploughing of Contour-ridged Land Ploughing should 

always he done on the contour, except on almost flat lands 
wheie it is permissible occasionaly to plough across the ridges 
if they are made wide enough. 

The extra time taken to plough a contour-ridged land is 
very small, except on steep slopes and acute curves, and in 
such cases the obsence of gullies often moie than compensates 
for the inconvenience, apart from the fact that without ridges 
there might be no land to plough. Moreover, wuth contour 
ploughing there is no heavy uphill pull. 

On steep lands a difficulty arises from the fact that the 
ridges are seldom parallel, and wedge-shaped pieces of land 
are left unploughed. Excessive turning and trampling on 
the land can be avoided by ploughing these pieces separately 
wdth a single-furrow or reversible plough, or trampling can 
be avoided by ploughing the wedges first. 
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Another difficulty that arises sooner or later is when, 
through the ploughs always being entered in the same furrow, 
the finishing and opening furrows eventually become hollows 
and banks. When once the ridges have been sufficiently 
widened by ploughing against them it is advisable to change 
the system of striking out. Even before this time it may be 
as well to alter the position of the central ‘‘blind^' or finishing 
furrow. This can be done by ploughing the land between the 
ridges in two strips instead of one, and perhaps altering the 
widths of the two strips from year to year. 

The illustration shows a system of ploughing which will 
not only achieve this object but will also perform the main- 
tenance of the ridge (on flat lands) and trough. 

The plough is entered on the ridge with the front wheel 
on the crest (A) and ploughs the side slopes, throwing the 
soil inwards. This covers “strip No. 1,“ wdiich, needless to 
say, must be omitted on narrow ridges and on steep lands. 

Strip No. 2 is next ploughed, striking out the opening 
furrow at B at an even distance from the ridge. This distance 
should be altered every year. Ploughing by ba(*k-furrow'ing 
(throwing inwards} is continued until it reaches strip No. ] 
thereby widening and deepening the trough. 

An alternative method is to utilise two or three outward 
strips in reploughing the upper slope of the bank and so 
still further raising it. 

Strips Nos. 1 and 2, it will be noted, are ploughed wdth 
a right-hand turn, and to avoid overturning the plough a 
“figure of eight “ turn should be made. 

Strip No. 3 is then ploughed in the ordinary way. The 
position of the finishing furrow F varies owing to the yearly 
alteration of the width of strip No. 2. 

This system of ploughing may be alternated with other 
methods, as thought advisable. For instance, the plough may 
be entered in the old finishing furrow and the whole land 
back-furrowed, thereby filling the central hollow and pushing 
the soil airay from the ridges, or the centre portion may 
be back-furrow^ed and the two remaining small pieces 
ploughed as one “furrow, and in a similar manner. 
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If the land has been ploughed in two strips, the two 
finishing furrows may be closed by ploughing them at the 
same time, the forward trip along one and the return trip 
along the other, and thus throwing in one direction only, 
which almost closes them and avoids undue turning and 
trampling. 

On shallow soil or tobacco lands it is most important to 
keep the depth of the soil the same throughout the strip 
between the ridges. The formation of a shallow patch in 
the centre can be overcome by variations of the methods out- 
lined above. 

If reversible ploughs are used the soil should be thrown 
uphill quite as often, if not more often, than it is thrown 
downhill. 

Once the ridge and trough have been made adequate, 
they should not be increased in size but only maintained by 
the various methods when necessary. An unduly large bank 
is a waste of good soil, though this is far from a common 
fault. 

No hard-and-fast rule can be laid down. Each farmer 
must use his own discretion as best suits his farming practice, 
implements and needs. 

Ploughing '^Headlands.” — The turning of ploughs in the 
land without lifting them produces a hollow just inside the 
land and a bank at the edge. The hollow is often a serious 
cause of erosion. In such a case it is good practice to plough 
the headland up and down the slope, but in such a way as 
to work the bank into the hollow and completely fill it. The 
only hollow left is ihe small finishing furrow which is in the 
hard ground outside the land, which should be made with 
the plough set very shallow indeed. The most useful ploughs 
for the purpose are single-furrow and reversible ploughs. 
Alternatively an ordinary plough may be taken right round 
the edge of the land. 

In this case the plough is entered in the hollow and 
follows along it on all four sides of the land. The direction 
of ploughing is such that the furrow is thrown away from 
the edges of the land. Ploughing is continued until the 
strips betw^een the hollows and the veld is completed. 
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Ill extreme cases of large hollows and high banks the 
process may have to be repeated several times. A land 
leveller can be used with advantage, and as soon as all 
loosened soil has been moved the ground should be 
reploughed. The dangerous bank and hollow can be entirely 
eliminated by this means. 

As far as possible the formation of a hollow at the head- 
land should be avoided by continuing the straight furrow into 
the veld, and turning to enter the new^ furrow with the plough 
lifted right out. In preference to ploughing round the 
headlands, where there is not enough room to turn outside, 
they should be ploughed as a separate strip, throwing in 
opposite directions each year. 

Dangers and Difficulties of Terracing Effect. — A far more 
serious problem is the gradual conversion of ridges into level 
terraces by the exclusive use of reversible ploughs throwing 
downwards, which denudes the up])er part of the land and 
piles the soil against the ridge. It would be physically 
impossible to even out the soil once this had lia])pene(l. An 
even depth of soil can be maintained by back-funowiug in 
alternate years with an ordinary plough, and throw ing uphill 
as often as possible with the reversible plough. The latter 
has many uses in farming contour ridged land, ])ut '^hould not 
be used throwing downhill exclusively. 

The objec t ot contour ridges is to grow’ good crops all 
over the protected area. Owing to the considerable drop 
betweejpt ridges, unless spe(‘ially close spaced for that purpose, 
the formation of a terra(‘e can only be brought about by 
removing a considerable depth of top soil from the ujiper 
part of the strip to pile it on the low’er. True bench terraces 
are purposely so narrowdy spaced that even after levelling out 
the terrace there is still sufficient good soil left at the upper 
edge. Bench terrac’es designed for irrigation are made quite 
short and wdth ditferent gradients to those used for contour 
ridges. 

The disadvantages of attempting to convert standard 
spaced contour ridges to bench terraces are many. 

(1) The removal of top soil from the upper half. 



I'lj; \ mriloui iid^^c touMMltnl into a UMiatt^ bank due to ini))i<>])e 

faiming nietlHuls 
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(2) Eveniually exposes sub-soil which overlays all the 
strip. 

(t‘l) The best soil is now mainlj^ buried in the huge bank. 

(4) This bank is diflScult to maintain and must be kept 
under a ( over of grass, and cannot be crossed by any 
machinery. (Jattle walking down it do great damage. 
Rats caji also easily damage it. 

(5) In the event of a break head erosion is rapid owing 
to the high overfall and a large hole is formed which 
is most difficult to repair. 

(6) On heavy soils bench terraces might cause the reten- 
tion of excessive amounts of water during a long wet 
spell. 

Important. — In all cases where contour ridges are 
terracing it is most urgent that the proper steps be taken 
immediately to correct this e\il, either by 

(1) Intermediate ridges to effec t better control. 

(2) Retter farming methods. 

(8) Change over ot reversible ploughing from downhill 
to uphill. 

(4) Conversion of the system io correct spacings, 
gradients and lengths of a design suitable for that 
purpose. 

CHAPTER IX.— STRIP CROPIHNG. 

Except on very gentle slopes (flatter than 1 in 100) strip 
cropping can only be considered a temporary or emergency 
measure. The advantages of tlie greater protection afforded 
by contour ridges and their permanency (*ompletely outweigh 
the slightly higher initial cost which in any case is almost 
insignificant compared to the benefits which accrue. 

In certain cases where soil is highly erosive modified 
forms of strip cropping can be mOvSt advantageously used in 
conjunction wuth contour ridges. 

Recommendations for the use of strip cropping are there- 
fore limited to — 
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(1) Cases where a new occupier of a farm wishes to afford 
some protection to lands that cannot be contour- 
ridged that season. 

(2) Cases where, owing to highly erosive soil, contour 
ridges alone are not satisfactory, and further pro- 
tective measures are required. 

(3j Gentle slopes where owing to light rainfall or very 
absorbtive soil big run-offs do not occur. Strip crop- 
ping, contour planting and listing may then almost 
prevent all run-off. 

The object of strip cropping is to check the rush of surface 
water. Filter out the silt which it carries and increase the 
absorption of water, not only in the close growing strip but 
elsewhere also, as clean water penetrates better than muddy 
water. 

The run-off and erosion on a land carrying such clean 
cultivated crops as (a) maize, cotton, tobacco and sunflowers 
are much greater than for low-growing, running, or dense 
crops such as (b) Rhodes grass, thick-sown sunnhemp, winter- 
some, Dolichos bifloris, rapoko, native beans, (‘ereals, lucerne, 
etc. By alternating strips, on the contour, of (fc) crops with 

(a) crops, serious erosion is checked and penetration of water 
increased. 


Various Methods of Strip Cropping. 

(1) Strip Inter planting or Strips . — After 

contour-ridging a badly-eroded, badly-farmed land, and to 
prevent excessive soil movement during the years that the 
land is being re-conditioned, strips of (b) crops can be planted 
at intervals of about twenty rows. At every gully a small 
brush- wood and straw check should be made, and semi- 
permanent (h) crops or grass should be planted in the silt. 
This method will give the quickest results in smoothing a 
badly-gullied land. 

(2) Strip-planting the line of a contour-ridge is useful 
when for any reason it is not possible to build the ridge at 
once. The strip should be 5 to 7 yards wide, and all gullies 
should be blocked as under (1) above. 
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(3) Strip-farming consists of wider strips of alternating 
(a) and (?i) crops, planted on the contour, but is not generally 
intended for permanent protection, and should be replaced by 
contour ridges as soon as possible. 

(4) Permanent systems of strip-cropping between wide- 
spaced contour ridges on steep slopes can be practised by 
modifications of the three methods above. For instance, hay 
crops and tobacco could be alternated, the hay being planted 
on the upper half of one strip and tobacco on the lower half, 
and the opposite arrangement for the next strip below the 
contour ridge. 

(5) '' Filling^ ^ Strips. — This is a useful way of evening 
the distance between irregular contour ridges. The main crop 
is planted just below and along a ridge, and the rows are 
continued half way down the strip. A strip-crop is then 
planted, and if a glass, can be used as a roadway for reaping 
tobacco, etc. The main crop is then continued in parallel 
rows almost down to the next contour ridge, when the remain- 
ing urea is planted to a (b) crop, thus holding up silt and 
avoiding short rows. This strip-crop can be a permanent one. 

(6) Permanent hedges in the veld should be planted on 
the contour, and may consist of good covering grasses or rows 
of aloes, briar roses, Napier grass, Vi-Vi, small trees and 
shrubs, etc. The subject is further described in Departmental 
Bulletin No. 1,016, “Natural Protection from Soil Erosion.” 

(7) On New Lands . — It is often impossible to contour- 
lidge a land the same year that it is cleared, and there is a 
common idea that no damage will be done for tw^o or three 
years. The best of the soil is the first to go, however, 
especially if the land is cross-ploughed. The finishing furrows 
should be approximately on the contour, and should not be 
completely closed. This narrow strip should be left 
unploughed, and not damaged by cross-ploughing. 

(8) Timber Breaks . — It is a good practice on tobacco 
farms to leave contour strips of virgin timber about 10 yards 
wide every 50 to 100 yards. These strips act as wind-breaks 
and reduce erosion and run-off, but should be supplemented 
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by drains in the strips. The lands sBould be planted so that 
water from one land does not break into a lower one, but is 
led off on grade to a natural valley. 

Provided the slope is not too steep and the land is 
returned to a sown grass after two tobaceo crops, the system 
is satisfactory. 

(9) Establishment of Pastures in Vleis, — To prevent 
erosion while the grass is establishing itself the land should 
be protected by low (‘ontour ridges of the type made with a 
disc plough and the ridges first established to paspalum, etc. 
Next year the strips between the ridges should be planted to 
grass, and on steep or badly-eroded land this planting should 
be alternated w ith belts of sunnhemp, as explained in Bulletin 
No. 1,016. 

(10) Sitrip Cropping on New Lands. — The lines of the 
contour ridges may be pegged before the land is broken and 
a strip of grass about 12 ft. wide left for the first season and 
the ridges constructed the following one. On steep long slopes 
or on soft erosive soil, and where grass cover is poor, this 
system would not be satisfactory. 

(11) Rotational Strip Cropping of Gentle Slopes. — In 
certain districts with absorptive sandy loam soils and gentle 
slopes, even on lands as f!a1 as 1 in 200, a much needed 
quantity of water is lost as run-off during sharp storms, and 
though not readily visible there is a sufficient loss of soil to 
justify some measure of |)ro1eciion. After such a land has 
been storm drained a rotation of strip crops on the contour 
would do immense good, especially in areas of scanty or 
irregular rainfall, if the row^ (Tops were planted in furrows 
or ‘^listed.’' 

Is is impossible to definitely state that under such con- 
ditions erosion and run-off would be controlled as effectively 
by contour ridges, but it can be said that there would be a 
most considerable reduction. 

On even or almost even slopes the strips could be parallel 
as strip crops on extremely gentle slopes can still be satis- 
factory when the error from the true contour does not exceed 
half the slope. The width of the strip planted to row crops 
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should not exceed 50 yards, or if split in half by an erosion 
resistant row crop e\ich as native beans down the middle, 75 
yards. The protection strip would be 25 to 35 yards wide and 
consist of a green-manure crop or grass for hay. For each 
farm the width of strips could be worked out according to its 
needs and the rotations used so that there is a progressive 
rotation of crops along the strips. 

The only added difficulty, and a very minor one, over 
normal farming is that the position of opening and finishing 
plough furrows should be reversed each year. This is most 
important if a portion of any furrow is at all ofF the true 
contour. 

Strip cropping on its own, except as an emergency 
measure, cannot be recommended at all on slopes steeper than 
1 in 100, nor is it satisfactory on heavj^ or vlei soils. 


If on curves, os they nearly always will be, the base lines 
from which the strips are measured o£E must be permanently 
kept by a hedge of Napier grass or similar device. 


MAIZE. 


COWPEAS, SXJNNHEMPvj 

^ not less than 

FOR SEED, Etc. j 

25 vards 

r 

MAIZE. \ 

i 

^ not more than 

^ 50 yards 

GREEN MANURE OR 
GRASS FOR HAY, Etc. 



GRASS ROTATION. 

The practice of alternating crops with pasture ^‘leys” 
every few years deserves to be adopted. Instead of leaving 
lands to fallow, they should be planted to a pasiure grass, 







686 


THE EIIODESIA AGRICULTUHAL JOUENAL. 


such as Ilhodes grass, which would give ex(*ellent grazing and 
hay. Many farms are short of grazing, since what is usually 
left for this purpose is poor, rocky, trampled and burnt. 

A land planted to grass for 3 or 4 years and then retuimed 
to crop production will have given valuable grazing, and 
received great benefits, provided that it has been fertilised 
and properly grazed or mown. The fertiliser, manure, humus 
and fibre in the soil when it is re-ploughed are valuable plant 
foods, and put the land in better heart to resist erosion. In 
fact, there is no reason why the land should not be even better 
than it was when first cleared, since the grass-roots may have 
loosened the plough-pan, iind it may well contain a higher 
proportion of humus and fibre after a well-grown grass (uop 
than was present in the original veld. 

A long period under a thick grass the only known 
efficient method of restoring a friable stnudure to a badly 
compacted soil. 

In some cases the grass can be established by bioadcasting 
the seed and light harrowdng of the surface. Common 
Paspalum [P. dilatfitN in) and the native paspalum {P, 
scrohicnlatum) have been established in this way, though the 
process is slow. Both these grasses seed freely and (an choke 
out less desirable grasses if mowing and grazing is regiilaterl 
to this end. 

The land should be contour ridged with the object of 
(conserving as much w’ater as possible, so that several bimeficial 
results are obtained from the onc^ pro(‘es>. 

Details of water conserv^ation (»n pastures were* given in 
Part 1. 

(heat care should be taken so tliat the pasture is not 
grazed at times when the tramping of the animals is liable 
to pa(ck the soil, as in that case the texture will be so damaged 
that it would be most difficult to obtain a tilth when it is 
desired to swich ba(‘k to crops. 
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B0covery of Depleted and Eroded Lands. — Where previously 
to putting in protection works the land is eroded or depleted 
by over-cropping there may now be a slight increase in crop 
yields, but a jump up in yields cannot be expected without 
restoring something to the soil. 

A green manure crop must be turned in, and it is usually 
advantageous and may be very necessaiy to apply a light 
dressing of fertiliser to the .soil, in order to grow a really good 
green (Top. The fertiliser will not be lost but absorbed by 
the green crop and made more readily available for the 
following cash crop. Whilst raw rock phosphate may be all 
that is needed, in some cases the soil may be deficient in other 
plant foods, such as nitrogen and jmtash. Although sunn- 
hemp is the standard green (‘rop, a mixed crop of Somerset 
velvet beans and sunflowers has on occasion produced excellent 
results and is more resistant to drought. 

(^rop yields after such a treatment usually jnin]), but the 
ki( k is of short duration, as there is no reserve in the soil and 
it hhould be built up for a number of years by shorter than 
usual rotations. 

As depleted soils have a lessened capac ity for retaining 
moisture the wider spacings than usual, of maize for example, 
will tend to give bigger yields. 

(Methods of rebuilding and broadening contour ridges 
^\ill be described later.) 


Cleanliness Aids Insect Control 
[and every Jiitle hit helps, especialhf the last hit). 
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Annual Report of the 
Agriculturalist. 

FOE THE YEAE ENDING 31st DECEMBEE, 1938. 

By D. E. McLoughlin, Agriculturist. 

Season and Crops. — The season proved a difficult one for 
farmers. Drought conditions obtained up to the middle of 
December when the first beneficial rains fell. The late arrival 
of the planting rains (‘oupled with continuous and heavy rains 
after mid-December severely handicapped planting operations 
and the main planting of maize was from two to three weeks 
luter than in normal years. Heavy and incessant rains were 
experienced in January, and in many parts of the maize belt 
rain fell on every day of the month. The lack of sunshine 
in January had a veiy adverse effect on the maize crop, A 
severe drought followed in February and lasted for three 
weeks in parts of the Colony. The rainfall in March and 
April was insufficient for the requirements of the maize crop. 
The adverse w^eather conditions were reflected in reduced 
yields of most crops. 

Maize. — The total European acreage planted was 276,260 
acres as compared with 277,612 acres in 1936-37. The total 
production was 1,432,003 bags, or 5.18 bags per acre, as 
against 2,039,341 bags, or 7.35 bags per acre in the previous 
record year, 1936/37. 

The Mazoe district produced 549,320 bags, or 7.2 bags, 
as against 8.9 bags per acre in 1936/37; Salisburj’' 349,719 
bags, or 6.7 bags, as against 8.8 bags; Lomagundi 176,332 
bags, or 5.7 bags, as against 7.2; and Hartley 116,636 bags, 
or 3.7 bags, as against 8.3 per acre in the previous year. 

The production in Matabeleland was 108,936 bags from 
47,557 acres, or 2.29 bags per acre. 

Ground Huts — The acreage planted to ground nuts was^ 
5,242 acres, which is 102 acres more than in the previous 
year. The production was 45,644 bags, or 8.7 bags of 65 lbs. 
each per acre. 
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During the last three years the production of ground nuts 
has been insufficient to meet local requirements and importa- 
tion was again resorted to in 1938. The average yield per 
acre is deplorably low and is due to the indifferent treatment 
accorded the crop. Average yields of 30 to 35 bags per acre 
have been returned by at least one farmer in the Hartley 
district, who specialises in the production of the crop. 

Sunflowers. — Sunflowers found a profitable level during 
the year and parcels were exported to England and Australia. 

Wheat The season was an unfavourable one and the 

crop again suffered from lack of moisture, due to the early 
cessation of the summer rains. 


The acreage planted was 17,780 acres as compared with 
21,976 acres in the previous year. The yield was as follows : — 



Acres. 

Yield. 

Per acre. 

Irrigated 

3,615 

13,609 bags, 

or 3.76 bags. 

Non-irrigated 

14,037 

21,783 bags, 

or 1.55 bags. 

Total 

17,652 

35,392 



Although the season under review was less favourable, 
the yield per acre of both irrigated and non-irrigated wheat 
exceeded that of the previous year. The total yield was only 
6,000 bags less, although the acreage was reduced by 4,196 
acres. 

Maize Qrading and Export-General — The 1937/38 crop- 
ping season was very unfavourable to the growth of maize. 
The crop was therefore light, and the amount of maize graded 
for export was in consequence lower by over one and a quarter 
million bags than in the previous year. Nevertheless the 
quality of the maize maintained its usual high standard. In 
fact, the percentage of No. 2 grade maize was 99.31% as 
against 97.3% in 1937. This is a new record. The amount 
of native grown maize fell from 257,158 bags in 1937 to 35,474 
in 1938. 

StaS. — Mr, L. C. Roberts again acted as Senior Grain 
Inspector, and Messrs, E. C. Gifford and E. F. Holland as 
Temporary Grain Inspectors for the first time. 
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Statistics. — The fallowing are the statistics of the maize 
graded during the year. 

(fl) Maize Graded by Grading Staff, 

Grades. No. 2. No. 3. No. 8. Rejects. Totals. 

Bags. 

1. European grown 180,650 980 50 218 181,907 

Percentage of total 99.31% 0.54% 0.03% 0.12% 

2. Native grown ... 4,882 28,798 1,284 510 35,474 

Total graded by staff 217,381 


(/;) Maize Graded by 

\fatze Control Board, 

Grcides. No. 2 

No. 3. No 8. Rejects. Totals 


Bags 

158,865 

6,632 4,475 Nil 169,972 

Grand total of graded maize 

= 387,353 

E,vp()it of M(n 

ze duung 1038. 

Via Beira 1936/37 crop 

90,670 bags. 

Via Beira 1937/38 (Top 

190,921 bags. 

To Bechiianalaiid 

150 bags. 

Total 

= 281,741 bags. 


Busapi Vlei Land Pasture Demonstration Station This 

Station is 14 acres in extent and is .sub-divided into seven 
fenced plots of 2 acres each. The soil is typical swamp, 
granite vlei-laiid, and in its natural state is a bog. The land 
was first broken up in November, 1936, and was <‘ontour 
drained, the drains being spaced approximately 15 feet apart. 
Agricultural lime was applied at the rate of one ton per acre 
before the last ploughing. A complete pasture fertiliser at 
the rate of 200 lbs. per acre was applied to all the plots, 
excepting in the fertiliser trials, prior to planting, and in 
1937 these plots received a top dressing of 100 lbs. of sulphate 
of ammonia per acre and in 1938 130 lbs. of nitro chalk. 

The treatments in the fertiliser trial consist of : — 

(а) Control (no treatment). 

(б) One ton agricultural lime. 
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(c) One ton agricultural lime plus 200 lbs. 20% super- 
phosphate per acre. 

(d) One ton lime plus 200 lbs. superphosphate plus 50 lbs. 
muriate of potash per acre. 

(e) One ton lime plus 200 lbs. superphosphate plus 50 lbs. 
muriate of potash plus 100 lbs. sulphate of ammonia 
per acre. 

(/) One ton lime plus 200 lbs. basic slag plus 50 lbs. 
muriate of potash plms top dressing of 100 lbs. 
sulphate of ammonia j)er acre. 

(//) One ton lime plu^ 200 lbs. superphosphate plus 50 lbs. 
muriate of potash plus 180 lbs. nitro chalk per acre. 

(//) One ton lime plus 200 lbs. basic slag plus 50 lbs. 
muriate of potash plus 180 lbs. nitro chalk per acre. 

The above treatments are applied annually excepting the 
appli(‘ations of lime. Two tons of lime have been applied to 
the one half of each plot and 1 ton to the other half of each 
plot. 

The objects of the fertilivser trial are to ascertain the 
effect of the different leitilisers and combinations of fertilisers 
on economical yields of grazing, and the result of their 
application on the persistency of the clover mixture sown with 
the two gra'^se.s, Rhodes and Paspalum dilatatum. 

Pure stands of tlie follovAing vlei-land grasses plus clovers 
on two acres each are <‘ompared. 

(1) Creeping False Paspalum (Brachiaria dietyoneura). 

(2) Swamp (\nich (Haemarthria fasciculata). 

(8) Paspalum dilatatum. 

Smaller plots quarter of an acre each of the undermen- 
tioned grasses have also been established: — 

Paspalum virgatum. 

Acroceras macrum. 

Tapson^s grass (Dicanthium), 

Paspalum notatum. 
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(4) (a) Mixed exotic grasses on one acre of the following : 

Yorkshire Fog. 

Akaroa Cocksfoot. 

Wimmera. 

Westernwolths. 

Perennial Ilye Grass. 

Phalaris tuberosa. 

(4) (6) Exotic grasses as in (4) («) plus Paspalum dilata* 
turn and Ehodes. 

All the grasses mentioned above were established in 
association with the legumes, New Zealand White Clover, 
Giant Cow Grass clover, Bed clover, Alsike clover and Lotus 
major (Greater Birdsfoot Trefoil). 

(5) Ehodes plus Paspalum dilatatum. 

In all 100 different sowings of grasses and legumes were 
made in nxirsery plots. 

The outstanding results to date have been obtained with 
the following grasses : — 

Paspalum dilatatum. 

Acroceros macrum. 

Swamp couch. 

Creeping False Paspalum. 

Tapson's grass. 

With the exception of the first named the other grasses 
are all indigenous to the Colony, 

Owing to excessive drainage and insuiBBcient moisture, 
the exotic grasses established on Plot 4 (a) failed to survive 
after the first winter. Ehodes grass has made excellent growth 
on vlei»land and showed much tolerance to the wet conditions 
obtaining on this station. Paspalum dilatatum, being slow y 
in establishment, provided no grazing in the first year, but 
made luxuiiant growth in the second year and provided 
excellent winter and spring grazing. In the third season 
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the Paspalum in the mixed sowing with Ehodes, is obtaining 
the ascendency and there are indications that Rhodes Is 
weakening and is being gradually replaced by Paspalum. 

Results obtained with Swamp Couch and Creeping False 
Paspalum indicate: — 

(а) that these grasses require to be established on weed- 
free land; 

(б) the advisability of growing a green fodder crop of 
winter cereals on virgin land the first year. 

Being creeping grasses, their runners are lifted off the 
ground by weeds, which prevent their rapid establishment. 
Swamp couch proved the slower of the two grasses to obtain 
the ascendency of vlei w^eeds. Acroceras macrum made 
luxuriant growth and was remarkably tolerant of swamp con- 
ditions. This grass is very palatable and was much relished 
by stock. Its cultivation is being extended both on this 
Station and on the Grasslands Experiment Station, Maran- 
dellas. 

The legumes made poor growth in the first year owing 
to the very dense cover made by the Rhodes grass and the 
acid condition of the soil. After being heavily grazed in the 
second year the clovers improved, and are spreading. The 
best growth was made on the plots which received two tons 
of lime per acre. 

In the fertiliser trials during the first season the grasses 
responded best to the treatment of one ton of agricultural 
lime. No noticeable difference in the different treatments was 
observed in the second season, due no doubt, to the water- 
logged conditions of the soil. 

On the control plots Paspalum dilatatum only has 
survived, but the growth made on these plots is negligible. 
Results further indicate that Paspalum is more tolerant to 
acid soils than Rhodes and that the application of one ton of 
agricultural lime per acre is necessary for the successful culti- 
vation of both grasses on virgin granite vlei-land. 

Xmproved Pastures* — There has been a noteworthy increase 
in the interest displayed by farmers throughout the Colony 
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in this matter, and a considerable area of land lias been laid 
down to improved pastures. 

Rhodes grass and Woolly Finger grass have been chiefly 
used on dry lands, and Common paspalum on the moisture- 
retaining soils. 

The condition^ requisite for success in sowing these 
grasses are not commonly known, and an article on the subject 
by the Assistant Agriculturivst was therefore published in the 
()ctob€*r issue of the Rhodesia Agricvltural Journal. 

A number of cases have been noted in which a good stand 
of Rhodes grass has been or is being destroyed by the grass 
cutter ants and they are undoubtedly a factor which will have 
to be dealt with in many cases if success is to be had. For- 
tunately they can ])e destroyed comparatively cheaply by the 
use of poison bait. 

Winter Pastures.~.liitereHt has been stimulated in this 
subject and a number of farmers are endeavouring to establisti 
pastures under irrigation, and also on moist soils, of grasses 
which are frost resistant and make giowth during tlie winter. 

Particular interest in winter pasture is being exhibited 
on the Eastern Border of the Colony, where there are large 
areas of land whi(‘h should prove suitable for its production. 
Co-operative experiments were started by the branch in the 
South Melsetter district with four farmers in 1986, but unfor- 
tunately these have passed the way of most co-operative 
experiments, although some Uvseful information has been 
gained. The following grasses have exhibited great hardiness 
under very severe trial : Yorkshire Fog, Co(*hsfoot (Akaroa 
strain), Brown Top {Aijrostis teiuiivs), Red Top {Agrostis 
vulgaris) and New Zealand Tall Fescue {F estuca arundinacea) , 
New Zealand White Clover and Lotus major have also 
promised well. 

Other experiments carried out on Orange Grove Farm 
by the owner have shown great promise, and in addition to 
the above Perennial Rye grass and Wimmera Rye grass 
showed promise; but it is doubtful whether the former will 
prove to be permanent on the light sandy soils of the area. 
Althongh not a winter-growing grass common Paspalum will 
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give valuable gracing during the greater part of the winter 
in this area, and it is eminently suited to the local conditions 
when established on the moist sandy soils. It can be strongly 
recommended for such conditions, and where white clover can 
be established with it by inoculation of the seed and applica- 
tions of lime and phosphate, the combination should give high 
quality grazing all round the year. 

It may also be mentioned here that Rhodes grass has 
shovn great promise for high quality hay, and summer 
grazing in this area, and can be recommended for these 
purposes. 

Variety trials of winter grasses and legumes have been 
laid down on Sheba Farm, adjoining Stapleford Forest 
lleserve in (o-operation with the owner, Mr. A. C. Soffe, but 
it is too early to draw definite conclusions. The grasses and 
clovers mentioned above are all showing good promise here, 
and Alsike (Clover, Creeping Bent, Meadow Fescue, Chewing’s 
Fescue, Tall Oat grass and Phalaris tuberosa also promise 
w^ell. The last-named is of particular value as a winter grass 
where it will thrive and j)ersist, owing to its palatability, 
quality, and good growth in winter, but without irrigation 
and high farming itvS permanence is in doubt until further 
experien(‘e has tested it. It is a grass which requires a fertile 
soil and an ample though not excessive water supply. 

Mr. Soffe is laving down a considerable acreage to winter 
grasses, and also Rhodes grass and Paapalum, and his 
experience should be of great value to others. 

Experimental and demonstration trials of the most 
promising grasses and legumes, both summer and winter 
types, are being laid down under irrigation at Rhodes Inyanga 
Estate in 1939, with the kind co-operation of the Conservator 
of Forests. Amongst other problems the feasibility of 
establishing and maintaining a pasture of mixed summer and 
winter grasses and legumes will be tested which, it is hoped, 
may give high quality grazing throughout the year. 

Three indigenous winter-growing grasses, which are at 
present unidentified, show promise of being of value. One of 
these was collected by Mr. W. F. Filmer on his farm near 
Inyanga, and the other two by the Assistant Agriculturist in 
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the South Melsetter district. Another indigenous winter 
grass (Agrostis lachnantha), seed of which was obtained 
through the courtesy of the Division of Plant Industry, 
Pretoria, is also under trial. 

Lucerne on the Municipal Outfall Works* — At the request 
of the City Engineer, Mr. Jarvis, the writer inspected a site 
and advised on the possibilities of growing lucerne on granite 
soil at the sewerage outfall works on the Salisbury Com- 
monage. A start was made during the year and some five 
acres have already been established on terraces, the land being 
irrigated by flooding. The lucerne has made excellent and 
rapid growth and in the growing season was cut every three 
weeks. It is the intention of the Council to extend the area 
under lucerne and to utilise the fall discharge of the outfall 
works. 

Wheat Variety Trials, Eubenvale Farm, Umvuma. — The 

variety trial commenced in 1934 on the farm of Mr. E. G. 
Eaubenheimer and carried on for four years with his 
co-operation has been closed, and a new one has been 
commenced. 

In the new trial the variety Punjab 8a, which headed 
the first trial, has been included in the new trial for purposes 
of comparison. The remaining nine wheats, with the excep- 
tion of Florence, are new introductions or hybrids bred at 
the Plant Breeding Station at Salisbury, which have shown 
promise in small scale trials on that Station, 

The results of the First Variety Trial are given below : — 


Mean yield 
in bags 


Variety, 

1934. 

1935. 

1936. 

1937. 

per acre. 

Punjab 8a 

8.39 

7.86 

12.60 

6.30 

8.79 

Lai Kasar Wali .. . 

7.32 

7.94 

12.70 

6.68 

8.66 

Early Gluyas 

8.48 

7.48 

10.98 

6.43 

8.34 

Kenya Governor. .. 

8.29 

6.25 

10.48 

6.98 

8.00 

Karachi 

6.43 

5.62 

13.00 

5.85 

7.73 

Quality 

6.55 

6.25 

11.69 

6.02 

7.63 

Ghimet 

8.85 

6.22 

9.1.7 

6.20 

7.61 

Ehodesia Reward 

7.36 

5.29 

8.36 

6.28 

6.82 
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The first year’s results of the Second Variety Trial is 
tabulated below: — 


Variety. 

Mean yield in bags per acre. 

122 D.I.T.L 

9.35 

Punjab 8a 

9.18 

N.B. 230 A 

9.07 

B.256 blA 

7.90 

Granadero Klein 

7.41 

131 C.5.P 

6.85 

Renown 

6.73 

Sabanero 

6.63 

58 F.L.I 

6.20 

Florence 

6.20 

Mean yield 

= 7.55 bags per acre. 

Standard error 

=0.77 bags per acre. 


Statistical analysis shows that the treatments are significant : 


Calculated value of Z =0.48009 

Observed value of =0.4176 


A difference of 3 times the standard error (3 x 0.77) between 
mean variety yields may be taken as significant, i.e,, a 
difference of 2.31 bags per acre. 

ConcluEiona. — Punjab 8a and 112 D.I.T.L. are signi- 
ficantly better than the last five varieties in the above table, 
N.B. 230. A. is significantly better than the last four varieties 
in the table. 

Plant Breeding Station, Hillside. — The Plant Breeder, Mr. 
T. K. Sansom, in his report states: “The year under review 
was not a favourable one for summer crops. For winter crops 
conditions were quite satisfactory, the rains in March and 
April ensured a good moisture supply throughout the winter 
on the granite vlei-lands. 

The mame breeding work was continued. A programme 
of rice selection and breeding was commenced during the 
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season, and sixteen varieties are being tested. The crop is 
being tried both on granite vlei land and under irrigation on 
a red sandy loam soil. 

Wheat Breeding. — The analyses of all wheats have not yet 
been made, but the analyses to date reveal that the protein 
percentages are lower than last year. This is to be expected 
as the wheats took longer to mature owdng to the abnormal 
w^etness of the vlei-land and the consequent storing up of 
starch in the wheat. 

A green manure crop of bunnhenip was sown again and 
ploughed under during the rainy season. No difficulty what- 
soever w^as experienced in growing the crop on very wet 
granite vlei-land on this station. Even during the extremely 
w’^et spell in January and early Febiuary when rain fell on 
!13 successive days, the sunnheni]) made good giowth up to 
7 feet high and was ploughed under towards the middle of 
February, 

Bust. — The incidence of this disease was mild up to the 
middle of September, wdien some wheat varieties weie fairly 
heavily infested. Several varieties were discaided. Of the 
forty-eight selections made from crosses in only three 

have been retained; and of the sixty-four crosses made in 1933, 
fourteen have been retained. Several of the latter crosses 
show great promise, especially Beward and Wit Klein Koren 
crosses. 

Types have been selected combining the high protein 
content, strength of stiaw' and early maturity of Beward with 
the yielding iapacity and bearded character of Wit Klein 
Koren. The types selected mature only a day or two later 
than Bew^ard, have the same strength of straw and haA^e excep- 
tionally strong black awms. 

The protein contents of these crosses vary between 16.587o 
and 21.40% of the dry matter; this latter figure is the highest 
so far recorded and is about 5,5% higher than No. 1 Manitoba, 
with a moisture content of 13.5%. These new crosses are to 
be bulked up during the coming winte^r and distributed for 
trial during the winter of 1940. 
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During the winter of 1938 four hundred and nineteen 
Tarieties and selections were under trial. Forty-four were 
new introductions obtained fronj the United States of America, 
India, Kenya, New South Wales and locally. Many of these 
new iutroduciioiis show promise. During the past six years 
2,803 varieties and selections have been tried out. 

Small Scale Yield Trials. — Small scale yield trials have 
now been cundu(‘ted over a period of six years and the follow- 
ing locally grown wheats can be recommended for general 
sowing. Kenya (iovernor, Quality, Ileward, Droop No. 3, 
Cawnpore No. 13, Lalkasarwali, Punjab 8a, and Karachi. 

It is the wi'iter’s opinion that too many varieties of wheat 
are grown a1 present in the Colony. Tlie ideal would be to 
have not more than eight varieiies with defined areas for hard 
red and soft white wheats. It is hoped in time to recommend 
varieties suitable foi* the different areas. 

Wheat Fertiliser Trials The old trials have now been 

conducted for foui' years and will be discontinued after the 
winter of 1939. It is interesting to record that no beneficial 
effects have been observed from the application of top 
dressingvs and sulphate of ammonia on wet granite vlei-land. 
A comprehensive new series of fertiliser treatments based on 
the results of the ]}reliminary trials has been drawn up in 
collaboration with the Division of Chemistry. 

Wheat under Irrigation. — Twenty varieties were bulked up 
under irrigation. The yields were extremely satisfactory. A 
dressing of 200 lbs. of complete fertiliser ])er acre was applied, 
and 50 lbs. of sulphate of ammonia per acre was applied in 
solution when the plants were four iiicdies high. Approxi- 
mately 2,000 lbs. of wheats will he available for distribution 
to farmers for trial next winter, excluding the varieties from 
the Ilubenvale Farm variety trials. 

Distribution of Wheats One hundred and ninety-three 

different samples of wheats weighing 1,872 lbs. were distri- 
buted to farmers in the Colony and elsewhere. 

Out of a total of twenty-seven co-operators who were sent 
Report forms, only four completed and submitted their 
returns. This is both very unsatisfactory and disappointing, 
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as apart from the labour and cost involved in producing the 
wheats, further additional expenditure will require to be 
incurred in visiting growers to inspect the wheats on their 
farms, otherwise the value of the work will be to a great 
extent lost. 

Barley and Oats. — Nineteen varieties of barley were grown 
during the past season. Three were new introductions from 
Sweden. Selections continue to be made for a better type 
of malting barley. Twenty varieties of oats were under trial. 
Five were new introductions. The variety Jonkersklip ex 
Stellenbosch did not show special promise, being late in 
maturing. The variety S.171 Ceirch Llwd Cwta from the 
Welsh Plant Breeding Station, Aberyst^^yth, and adapted to 
light soils showed no promise and only reached the tillering 
stage at the end of September. 

Witchweed Control. — The following extracts are quoted 
from the report of the Assistant Agriculturist, Mr. S. D. 
Timson : — 

“The opening of the 1937/38 cropping season was late 
and marked by a long-continued spell of wet weather. This 
was not favourable to the germination of the parasite, and in 
general the amount of witchweed appearing above ground 
was restricted. Such conditions are, of course, unfavourable 
for trap-cropping, since the efficiency of the trap in germinat- 
ing the parasite is reduced and difficulty may be experienced 
in ploughing down the trap crop in time,’’ 

Trap Dropping. — This method of control, combined with 
mechanical and hand-cultivation remains the cheapest and 
most effective means of destroying the parasite where the 
infestation is severe; and the best crop to use for the purpose 
is Rhodesian Sudan grass (Sorghum arundinaceum). One 
outstanding virtue of this trap crop is that it is easily killed 
by ploughing and does not make re-growth from the portions 
which are imperfectly covered by the ploughing. 

Triple Trapping with Ehodeeian Sudan Craai.— Moreover, it 
has been found in a trial carried out last season, with the 
valuable co-operation of Mr, A, W. Laurie, of Howick Vale, 
that this crop can be efficiently killed by the use of a disc 
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harrow when the crop is 5 to 6 weeks old from germination. 
Two disc harrowings killed the crop very satisfactorily, only 
two or three plants surviving the treatment. 

It would appear from the experience gained in this pre- 
liminary trial that the sowing of three successive trap crops 
of Rhodesia Sudan grass in one season will be a feasible 
practice, the first two being killed by disc harrowing twice 
instead of ploughing, at the age of 5 to 6 weeks, and the third 
one can be ploughed under since it will be ready for killing 
at the end of March or in early April, when climatic condi- 
tions should not interfere with the work. 

The soil on which the trial was conducted was a fairly 
heavy grey loam, but it cannot yet be stated that a disc 
harrow will be completely effective for this purjmse on the 
heaviest soils. It would almost certainly be ineffective on 
the heavy black soils, but it is probable that it will be satis- 
factory on the normal red and chocolate loams on which most 
of the maize crop is grown. It is being compared with three 
other systems of trap cropping which are already in use by 
farmers. 

It remains to be seen whether this system of i rapping is 
effective in killing the parasites, but the growth of the second 
and third trap crops on Mr. Laurie's farm indicated that the 
parasite had been very satisfactorily killed by the first two 
traps. If this system of trapping proves to be really satis- 
factory on the main soil types of the maize belt, it should 
prove of great assistance to farmers who are combating a 
severe infestation of the parasite. 

Mr. Laurie is himself convinced of the practicability of 
the system, and is extending its use on his farm. 

Hunga Sunnhemp Mixture. — A considerable number of 
farmers are now sowing mungB,{Pe7inisetumtyphoid€um)^^iiiL 
the sunnhemp green-manure crop. The two crops grow 
together very well, but some farmers had a poor germination 
of the munga, which is probably due to covering the seed too 
deeply. 

The mixture also makes an excellent hay crop. The 
practice is being encouraged since the munga germinates a 
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certain amount of witcliweed, altkough its effectiveness in tkis 
respect is only about half that of Amber Cane or Rhodesian 
Sudan grass. 

General The writer is able to report that on the great 

majority of farms in the maize belt the control of the parasite 
is now routine practice. The most generally used method of 
control is hand-hoeing. 

The writer is still of the opinion that trap cropping 
(Rhodesian Sudan grass is recommended as the best trap) 
should be much more widely used where the infestation is at 
all severe. The serious labour shortage makes control by 
hand-hoeing increasingly difficult, and trap cropping must 
be used to a greater extent, together with check-row planting 
and wide-spacing of maize (at 6 feet by 9 inches) combined 
with machine cultivation. 

As evidence of the efficiency of trap cropping it may be 
mentioned that one farmer whose main crop is tobacco, also 
grows several hundred acres of maize on severely infested soil. 
For the past four or five years no destruction of the parasite 
has been done by hand cultivation as his tobacco crop claims 
all his labour. This gentleman ploughs in two trap crops 
each year on one-third of his maize lands. In the first year 
following the trap crops his yields of maize vary from 14 to 
18 bags per acre; in the second year they drop to about 8 to 
10 bags per acre. 

He finds that this system keeps the witchweed within 
bounds, and allows him to obtain very profitable yields of 
maize. In the past he has used Amber Cane, and now employs 
Rhodesian Sudan grass as the trap. 

His experience illustrates admirably the value and 
practicability of trap cropping as a means of controlling the 
parasite. 

Area under Trap Crops — That trap cropping is being 
increasingly employed is shown by the following return kindly 
supplied by the Government Statistician. 
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Year. Acreage under Trap Crops. 

1932/19*33 1,445 

1933/1934 1,796 

1934/1935 2,208 

1935/1936 2,188 

1936/1937 3,003 

19*37/1938 3,112 

Witchweed Demoxifftration Farm. — The farm Auchendinuy 
at Concession has been acquired by the Government and is 
to be used to demonstrate the methods of control of witchweed 
recommended by this Department and to ascertain the costs 
thereof. 

Operations are being commenced in January, 1939, under 
the direction of this branch. 

Spread of the Parasite by Cattle. — An appeal to farmers by 
the writer to study and report on the question of whether their 
cattle show any preference for witchweed or merely graze it 
by accident in taking a mouthful of grass was published in 
the Rhodesia Agricultural Journal, 

Only one reply has been received. The farmer stated 
that he put cattle on to graze the aftermath of wintersome 
which had much witchweed growing between the rows. They 
grazed the wintersome, but entirely neglected the witchweed. 

Tours. — Two short tours of the Mazoe Valley were made 
during the year in connection with the control of witchweed. 
Tours of the Hariley-Gatooma-Chakari area and of the 
Lomagundi district were also made. 

Compost. The making of compost has been taken up by 

farmers all over the Colony, and a number of them are already 
making it on a large scale, one having made over 1,000 tons 
during the past winter, largely from veld grass with some 
sunnhemp. 

One farmer has composted about 35 acres of sunnhemp 
on the lines suggested in Bulletin 1,048, Section III., and 
it is probable that his costs per ton, including depreciation 
on all implements and the cattle kraals, will be less than 1/- 
per ton. 
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The cheapest compost will almost certainly prove to be 
that made from the maize wastes at the shelling dumps, and 
from wheat straw, on the lines laid down in Bulletin 1,066. 
The great advantage of this method, where it can be employed, 
is that the carting of materials is eliminated, and the handling 
thereof reduced to a minimum. 

One farmer has made 720 cubic yards, or about 360 tons, 
of high quality* compost from his shelling dump wastes at a 
cost of £2 for the labour employed in turning the heaps twice. 
The wastes wei*e fed to oxen in a kraal erected at the shelling 
dump, and the cost of the kraal and the feeding may be fairly 
charged against the oxen, since they benefit materially by it. 

Three Scotch carts and one wagon were employed for 
days in riding and spreading the 360 tons of compost on a 
nearby field. The average haul was about 1,200 yards, and 
the cost of labour was £3 15s. Od. 

Experiments on the Agricultural Experiment Station, 
Salisbury, and others made in Kenya by that Colony’s 
Department of Agriculture, indicate that one ton of compost 
can be expected to give an increased yield of maize of one bag, 
where the rate of application per acre is from 6 to 8 tons. 
If the value of a bag of maize (8/-) is allotted to a ton of 
compost, it will be seen that this farmer has made £144 worth 
of compost, for a total cost in labour for turning, carting and 
spreading it on the field of £5 158. Od. 

From the experience of one farmer during the past winter 
it would appear that it is necessary to ensure that compost 
applied to winter-grown crops such as irrigated wheat shall 
be completely rotted. In this case the compost was not 
thoroughly rotted and nitrogen starvation was exhibited by 
the wheat crop. In the many cases where incompletely rotted 
v^mpost has been applied to summer crops no ill-effects have 
so far been noted, and it seems probable that the nitrogen- 
starvation in the case of this irrigated crop of wheat was due 
to the low soil temperatures greatly reducing the activity of 
the nitrifying bacteria. For the same reasons it is considered 
that the same danger exists in the application of unripe « 
compost to crops grown on moisture-retaining vlei soils. 


*It was analysed by the Division of Chemistry. 
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More striking evidence is available this season of the poor 
response of maize to dressings of kraal manure in seasons in 
which the opening two months are excessively wet and cold, 
and once again compost has shown its marked superiority in 
this respect. It is of great interest and importance to note 
that in five out of the past elevent seasons (1928/29 to 1938/39) 
kraal manure applied to maize on the Salisbury Experiment 
Station has been ineffective. The reasons for this inferiority 
of kraal manure to compost have been discussed in Bulletin 
1,066 (Section III.). Farmers have reported similar 
experience of kraal manure to the writer. 

Agricultural Experiment Station, Salisbury Work has been 

successfully continued under the management of Mr. H. C. 
Arnold. 

The activities of the Station were mainly concerned with 
the continuance of the experiiuental work commenced in 
previous seasons, a report of which was published in the Rho- 
desia Agricultural Journal for September, 1938. Some of the 
experiments have been modified as experience has been gained, 
for instance, in Experiment No. 34 instead of the top growth 
of the sunnhemp being burnt on the land, it is now* cut in the 
hay stage. In Experiment No. 35 in which the sunnhemp 
was sown at fortnightly intervals and was ploughed under 
three months after germination has been amended so that 
now the sunnhemp is sown over all of the plots before the 
rains break, and it is ploughed under at fortnightly intervals 
commencing Ist March, regardless of the age of the material. 
Another comparison of methods of utilising the sunnhemp in 
the restoration of soil fertility is being made in Experiment 
No. 40, where the effect of ploughing under (or cutting) the 
crop at sixteen weeks 'versus twenty weeks from the date of 
germination is being investigated. 

The possibility of increasing the yields of maize by the 
use of seed obtained by crossing ‘^selfed’’ strains is being 
investigated. The work of selfing individual plants was 
commenced five years ago. We now have forty-four selfed 
strains of Salisbury White maize in their fifth generation. 
Similar work has been commenced with the Hickory King and 
Southern Cross varieties. During the 1937-38 season crosses 
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between the more promising of these strains were made, and 
the seed obtained has now been planted in test plots with 
ordinary Salisbury White stock. 

The mixing of seed of strains which have been selfed for 
one generation only, and using the crossed progeny thus 
obtained as seed for the main crop has been advocated by 
certain authorities. This method has been under trial for 
three years, but so far no increased yield over that of ordinary 
open-pollinated stock has been obtained. 

Experiment No. 35, maize following sunnhemp which 
was ploughed under in the previous season at fortnightly 
intervals, gave results similar to those of the previous season’s 
trials, namely the yields on the plots which were ploughed 
under after the middle of March yielded very considerably 
heavier than those which were ploughed under before that 
date. 

The Manager in his report (‘omments on the following 
points of interest : — 

Ground Kuts. — Trials have been conducted over a period 
of three years to ascertain the effect (if any) of the previous 
crop on the following ground nut crop. The crops chosen to 
precede the ground nuts in this experiment were maize for 
grain, sunflowers for seed, oats for hay, velvet beans for hay, 
sunnhemp reaped for seed and sunnhemp ploughed under for 
green manure. The heaviest yields of ground nuts were 
obtained on the plots which carried sunflowers in the previous 
season, the average for the three years being 26.4 bags per 
acre. The lightest yields were 21.9 bags per acre, obtained 
from the plots which had been green manured in the previous 
season. There is a difference therefore of approximately 20% 
in favour of the land on which sunflowers were grown for 
seed over that which was green manured with sunnhemp in 
the previous season. Other increases over the green manured 
land were: — Oats 13.4%, sunnhemp reaped for seed 12.25%, 
maize 9.4%, velvet beans 8.2%. 

Velvet Bean Hybrids — About one hundred hybrid strains 
of velvet beans were sown in test plots during the season 
1937/38. The less promising of these have been eliminated 
so that only 33 remain for the 1938/39 trials. These hybrids 
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all produce a greater total weight of material than the 
Somerset variety and, with the exception of a few strains, the 
material consists of a larger proportion of leaves and stalks. 

In the 1937/38 trials these hybrids yielded an average 
of 28% more fodder-without-seed and 36% less seed than the 
Somerset variety. Their production of fodder and seed com- 
bined was 12% more than that of the standard variety, com- 
pared with which they mature from one month to two months 
later. This characteristic should enable farmers to delay 
reaping the crop for hay until danger of having it spoiled by 
rain is past, without resorting to late sowdng and having to 
reap a reduc ed crop in consequence. 

> 

Soya Beana— Hay Types In the 1937 /38 season about one 

hundred hybrid strains of soya beans of the hay types were 
included in oui trials. The main object of this work is to 
produce strains which produce as heavy crops of fodder as 
the best of our older types and have the added advantage of 
retaining the ripe seed for a reasonable peiiod before the 
pods dehisce and scatter their contents. The ‘^non-shattering’’ 
parent variety has more numerous and finer branches than our 
standard types, but its procumbent habit, small yield and 
late maturity reduced its value for farm purposes. As a result 
of last season’s tiials these hybrids have now been reduced 
to thirty for the season 1938/39 trials. All of them retain 
their seed for at least two weeks after all their leaves have 
fallen, and the yields of fodder and vseed are not inferior to 
the best of oui standaid kinds. It is confidently expected that 
this season’s trials will reveal that a few" of these strains are 
capable of yielding more heavily than our standard hay types 
and that, by reason of their finer and more numerous branches, 
they wall yield fodder of better quality than their parent 
varieties, and they will thus become an economical source of 
fodder of the highest quality. 

Edible Types. — Some ten strains of yellow-seeded soya 
beans were obtained from the School of Agriculture at Pot- 
chefstroom, and they were included in our trials last season. 
One of these yielded more heavily than the Herman variety 
which has hitherto been our best yielder. 
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By liybridising the Herman variety with a yellow-seeded 
non-shatter type, some promising hybrids have been obtained. 
These are now being tested against the Potchefstroom strains 
and it is hoped that this work will produce varieties of soya 
bean suited for human consumption and the European market. 

Investigations having as their object the discovery of 
mechanical means of separating sunnhemp fibre from the 
stalks were continued. 

Requests for seed and roots of crops have exceeded those 
of recent years, and the number of parcels sent out are as 


follows : — 

Free issues of seeds of annual crops to farmers 290 

Free issues of seeds and roots of grasses, etc., to farmers 321 

Issues to other experiment stations and schools in this 

Colony 155 

Issues to foreign experiment stations 143 

Cash issues to local farmers and others beyond the 

borders of this Colony 87 


The experiment plots this season number approximately 
3,612. 


Cleanliness Aids Insect Control. 
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Rhodesian Milk Records. 


SEMI-OFFICIAL BECORDS. 


Name of cow 

Breed 

Milk 
in lbs. 

B. Pat 
in lbs. 

Av. % No.of 
B.Fat days 

Name and address 
of owner 

J. 8 

G. Friesland 

5453.30 

229.50 

4.22 

258 

A. L. Bickle. P.O. 
Box 595, Bulawayo 

Hunyani 

CharleBton 

do. 

5354.40 

194.46 

3.63 

300 

Bluff Hill Dairy, 
P.O. Box S«. 

Surprise IV. 
Charleston 

P. B, Pries. 

7036.00 

223.10 

3.17 

300 

Salisbury 
do. do. 

Kichard's Qrete 

do. 

11630.10 

495.46 

4.19 

300 

do. do. 

Charleston Joy 

do. 

9633.80 

353.21 

3.67 

300 

do. do. 

Molly 

G. Friesland 

9763-90 

336.18 

3.48 

300 

Hon. H. V. Gibbs, 

Bess 

do. 

5604.30 

244.00 

4.35 ' 300 

Bonisa. Eedbank 

Ansrela 

do. 

6687-80 

232.93 

3.48 288 

do. do. 

Africa 

do. 

8095.90 

275.26 

3.40 

300 

do. do. 

Mitten 

do. 

8658.90 

317.98 

3.67 

300 

do. do. 

June 

do. 

8970.30 

289 37 

3.45 

300 

do. do. 

Julia 

do. 

7317.50 

314 30 

4 29 

300 

do. do. 

Janet 

do. 

10674.90 

335.25 

314 

300 

do. do. 

Iris 

do. 

8073.10 

290.09 

3.59 

300 

do. do. 

Gwen 

do. 

8058.80 

263.90 

3.27 

219 

do. do. 

Fuss 

do. 

7954.70 

292.84 

3.68 

300 

do. do, 

Bonnie 

G. Red Poll 

7189.00 

246.98 

3.45 

300 

do. do. 

Whinburn Zephyr . 

Q. Friesland 

7126.50 

240.60 

5 37 

300 

do. do. 

Grace 

do. 

1006570 

336.53 

3.34 

300 

do. do. 

Sweet 

do. 

9428.30 

316.72 

3.36 

300 

do. do. 

Bertha 

0, Red Poll 

4448.30 

188.40 

4 24 

223 

Gower Hill Dairy. 

Snowdrop 

G. Friesland 

7074.90 

279.88 

5.96 

300 

P.O. Box 1143. 

Gower Hill Marion 

do. 

6921.20 

261.48 

3.78 

300 

Salisbury 

Betty 

do. 

8148.90 

319 36 

5.92 

300 

do. do. 

Paddy 11 

do. 

5102.00 

200 46 

3,95 

278 

W. D. Haywood, 
Ordoff Farm, 
Gatooma 

No. 24 

do. 

5677.30 

244 60 

4 30 

234 

Matopo School of 

No. 36 

do. 

5870 60 

203.24 

3.46 

270 

Agriculture, P/B 

No. 38 

G. Ayrshire 

5306-50 

219.75 

4.10 

254 

19K. Bulawayo 

No. 56 

do. 

6392.40 

229 51 

3 69 

280 

do. do. 

No. 59 

do. 

6946 80 

236.20 

3.40 

300 

do. do. 

No. 66 

G. Friesland 

5286.60 i 

197.78 

3.72 

300 

do. do. 

No. 63 

G, Ayrshire 

i 5989.00 

222.11 1 

3.70 

300 

do. do. 

No. 62 

do. 

6065.60 ! 

195.40 

3.85 

500 

do. do. 

No. 24 

G Friesland 

7102.50 , 

249.39 

3 51 

300 

Mazoe Citrus Estate. 

No. 23 

do. 

7312.50 ! 

220.40 1 

3.01 

300 

P.O., Mazoe 

No. 9 

do. 

9427.50 ' 

259 45 ; 

2 75 

300 

do. do. 

No. 31 

do. 

9852.00 

247.13 i 

3.54 

300 

Messrs. Meikles 

No. 154 

do. 

5967.00 

221.95 i 

3.71 

247 

Bros.. Leachdale 

No. 21 

do. 

10860.00 i 

409 54 ' 

5.73 

300 

Farm, Bhangani 

No. 71 

do. 

10231-00 

278.22 

5.69 

300 

do. do. 

No- 166 

do. 

10213.00 

380.21 

5.72 

300 

do, do. 

No. 143 

do. 

6215.00 1 

250.85 

4.03 

267 

do. do. 

No. 53 

do. 

9,669.00 1 

446.52 

4.61 

300 

do. do. 

No. 141 

do. 

8287.00 

308 89 

3.72 

289 

do. do. 

No. 61 

! do. 

5268.00 { 

216.73 

! 4.11 

' 243 

do. do. 

No. 99 

do. 

7691.00 

267.14 

i 3.47 

300 

do, do 

No. 187 

do. 

6360.00 

258.54 * 

, 4.06 

, 300 

do. do. 

Pillow 

do. 

5372.10 1 

206.61 

' 3.84 

j 300 

Rod Valley Estate 
Herd, Lush- 
in lerton, Marandel- 
las 

Jane 

i do. 

5528.60 

209.89 

3.80 275 

W- F. H. Scutt, 
Maple Leaf. 
Norton 

Whinburn Ilex 

Friesland 

G. Friesland 

7151.60 

257.94 

5.32 

300 

Major R. R, Sharp, 
whinburn. Red- 
bank. 

Whinburn Buffle ... 

6977.40 , 

1 

, 230.35 

1 

3.30 

300 

Saidie 

do. 

6377.70 

204.69 

3.26 

300 

W- Sole, Banhinia, 

Kmma 

do. 

8081.90 I 

1 321.59 

4.02 

300 

Glendale 

Dirko Dot ... 

P. B. Fries. 

7359.00 

213.98 

2.91 ' 300 

Union A Rhodesia 

Dirko Polly 

do. 

8010.50 

' 258.59 

3-23 

300 

Mining & Finance 

Hedwig 

G. Friesland 

4929.60 1 

1 200-18 

4.06 

261 

Co. Ltd., P.O. Box 
80, Salisbury 
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Rhodesia Weather Bureau. 

JULY, 1939. 


Pressure, — Monthly mean pressure was generally 1 to 1.5 
mb. below normal over the whole country. 

Temperature and Humidity. — Mean monthly maximum 
temperatures were generally below normal, ])articularly in 
the south, where the defect amounted to 4° F. ilean minimum 
temperatures w'ere slightly below normal, giving average tem- 
peratures generally below normal over ihe whole country. 

The humidity of the air as indicated by the dew point 
was slightly above normal in the south but normal elsewhere. 

PRECIPITATION'. 


station. 

Inches. 

Normal. 

No. of Days. 

Beitbridge 

.20 

.18 

1 

Bindura 

.07 

.03 

2 

Bulawayo 

.01 

.05 

1 

Chipinga 

2.18 

.60 

10 

Enkeldoorn 

.16 

.08 

3 

Fort Victoria 

.59 

.10 

4 

Grwanda 

.34 

.07 

3 

Gw^elo 

.07 

.02 

2 

Hartley 

.14 

.01 

1 

Inyaiiga 

.03 

.11 

1 

Marandellas 

.16 

.07 

4 

Miami 

.14 

.06 

1 

Mount Darwin 

.35 

.01 

2 

Mount Tfuza 

1.36 

1.23 

10 

Mtoko 

Nil 

.02 

— 

New Year’s Gift 

.85 

.27 

5 
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Station. 

Inches. 

Normal. 

Nuanetsi 

.41 

.23 

Plumtree 

Nil 

.05 

Que Que 

Nil 

.02 

Rusapi 

1.30 

.17 

Salisbury 

.11 

.02 

Shabaixi 

.92 

.04 

Sinoia 

.08 

.03 

Sipolilo 

.20 

.02 

Stapleford 

1.43 

1.07 

TTnitali 

.69 

.30 

Wankie 

Nil 

Nil 

Abercorn 

Nil 

— 

Balovale 

Nil 

— 

Broken Hill 

.09 

— 

Chinsali 

.05 

— 

Fort tTanieson 

.20 

— 

Fort Iloseberry 

.09 

— 

Kaneliindu 

Nil 

— 

Kaseinpa 

Nil 

— 

Livingstone 

Nil 

— 

I^uangwa 

.09 

— 

Lundazi 

Nil 

— 

Lusaka 

Nil 

— 

Mankoya 

Nil 

— 

Moiigu 

Nil 

— 

Mpika 

Nil 

— 

Mporokoso 

Nil 

— 

Mufulira 

Nil 

— 

Munibwa 

Nil 

— 

Mwinilunga 

.04 

— 

Nainwala 

Nil 

— 

Ndola 

Nil 

— 

Senanga 

Nil 

— 

Sesbeke 

Nil 

— 

Solwezi 

.30 

— 


No. of Days. 

4 


6 

1 

5 
1 
2 

11 

6 


1 

1 

1 

1 


2 


1 
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Southern Rhodesia Veterinary 
Report. 


JULY, 1939. 

DISEASES. 

No fresh outbreaks of scheduled diseases. 

TUBERCULIN TEST. 

Fifty-seven head of cattle ivere tested on importation, of 
which one reacted and was destroyed. 

MALLEIN TEST. 

Fifty-two horses and 34 mules were tested with negative 
results. 


IMPORTATIONS. 

From United Kingdom : 6 bulls, 2 pigs. 

From Union of South Africa : 32 Imlls, 26 cows and 
calves, 52 horses, 34 mules, 1,055 sheep. 

From Bechuanaland Protectorate : 266 oxen, 9 pigs, 389 
sheep, 20 goats. 


EXPORTATIONS. 

To Union of South Africa : 396 oxen, 271 cows. 

To Portuguese East Africa ; 40 cattle, 40 sheep. 

E XPORTATIONS— MISCELL ANEOUS. 

To United Kingdom : Chilled beef quarters, 5,226; frozen 
boneless beef quarters, 1 ,657 ; tongues, 12,456 lbs. ; livers, 
27,721 lbs.; hearts, 8,186 lbs.; skirts, 5,032 lbs.; shanks, 
1,461 lbs. 
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To Belgian Congo : Beef carcases, 250| ; mutton carcases, 
29; offal, 471 lbs. 

Meat Products from Liebig's Factory. 

To Union of South Africa: Corned beef, 38,160 lbs. 

To Bechuanaland Protectorate: Coined beef, 156 lbs. 

To Basutoland : Corned beef, 240 lbs. 

To Portuguese East Africa : Beef fat, 500 lbs. 

B. A. Myhill, 

Chief Teterinary Surgeon. 
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SOUTHERN RHODESIA 

Locust Invasion, 1932-39. 


Monthly Report No. 80. July, 1939. 


A few swarms of the Red Locust {Nornadacris septemfas- 
data, Serv.) have been reported during July, the districts 
concerned being Lomagundi, Darwin, Mazoe, Mtoko, Melset- 
ter and Gwanda. 

The size of the swarms has ranged from “smalP’ to ^^very 
large,’’ and no definite trend of flight has been evident. 

No damage to crops has been reported. 

Rupert W. Jack, 

‘ Chief Entomologist. 


THE RHODESIA 


Agricultural Journal 

Edited by the Director of Agriculture, 

{Assisted by the Staff of the Agricultural Department), 

PUBLISHED MONTHLY. 

Subscription: 5/- per annum; payable to the Accountant, 
Department of Agriculture, Salisbury. 

VoL. XXXVI. J Ocioiikn, 1939. [No. 10 

Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to: — The 
Editor, Department of Agriculture, Salisbury, Correspon- 
dence regarding advertisements should be addressed: — The 
Art Printing Works, Ltd,, Box 431, Salisbury, 


Agriculture Begarded aa Key Industry.— ^^\griiulture must 

be regarded as a kev indubtiy and it is the expressed wish of 
the Government that farmers remain on their farms and 
continue with unabated production,” said the Minister of 
Agriculture, Captain E E Harris, in a special statement in 
Parliament recently 

‘‘ It is apparent from the numerous inquiries which have 
reached me,” said the Minister, “ that in spite of the state- 
ment published in the Press mider my signature, many 
farmers — particularly tobacco growers — are still in doubt as 
to the best service which they can render in this time of 
emergency. 
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“ I wish lo make it clear to all sec tions of the community 
that the t\)lony must sf)are no effori to maintain her normal 
agricultural output of maize, tobacco, cattle, dairy products, 
pigs, and so forth. 

“ Wliile I realise the intense desire on the part of the 
farmers and tobacco producers to oft'er themselves for military 
service, I am convinced that they will be performing an 
equally, and perhaps more, valuable national service by 
remaining on their farms and continuing with their noimal 
programme of livestock and crop production. 

“ If, howe\er, employers in the industry are able to 
liberate section managers, assistants, or farm pupils of 
military age, without detriment to the output of their farms, 
they should communicate the names of such persons to the 
Secretary, Department of Agriculture and Lands, who will 
then advise the military authorities that these men may be 
}*egarded as released from agriculture. 

‘‘ Siiailaaly, if the Ag{ricu,ltm*al Depaitment can be 
satisfied by partnerships or local committees of farmers that 
one member of the partnership, or a few selected farmers 
in any given area, can be released for military service with- 
out prejudice to their faims or to crop and livestock produc- 
tion, the Defence Department will be informed accordingly. 

“ Agriculture must be legarded as a key-industry, and 
with the above limited exceptions, it is the expressed wish 
of the (:iover3iment— a wish to which I am sure loyal 
adherent e Mill be given— that farmers remain on their farms 
and continue with unabated production. If more man-power 
is later required from the industry, steps will then be taken 
to ascertain from M'liere it <‘an best be drawn. 

Farmers ( ommitted to piodiiction during the coming 
season will not be t ailed ii])on for military service until they 
have had the opportunity of reaping and disposing of their 
crops, or until arrangements for doing so, acceptable to them, 
have been made. No further withdraw^als of man-power from 
the farming community wdll be made by the military authori- 
ties without the consent of my Department.^’ 
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Notice to Tobacco Growers. — The atiention of growers of 
Virginia Flue-eured and of Virginia Dark Fire-cured tobacco 
is again drawn to the fact that it is necessary for iliein to inake 
application for registration each year, in terms of Section 19 
of the Tobacco Marketing Act, 1936, as amended. 

Ap])lication lor registration in respect of the season 
1939-40 shall be made on or betore the 31st October, 1939. 

To every to))acco grouer kriov n to tlie Department an 
application form has already l)een forwarded. Any grower 
vim lias not received a lorni should report the fact to the 
Se(‘retary, Department of Agriculture and Lands, Salisbury. 


More Spring Cleaning.— As farmers do not want to be hit 
by any undesirable i*ebound of Spring, they should refer 
again to the not(‘s on Spring Cleanliness vhicli apjieared in 
these pages in our September number for a reminder ol things 
postponed, lorgotten, or unnoticed. Some further timely 
hints are as follows: — 

Store-rooms, sludling dumps and native (‘ompounds are 
known to be important sources of field infestation by Maize 
Weevil. Those who grov jiart of their maize for ensilage 
should therefore jilan, where feasible, to utilise for ensilage 
the maize growing nearest these sources of infestation. This 
will clean thes(‘ lands uj) early and reduce the numbers of 
weevil that will later be brought in with harvested grain. 

Weeds will now be appearing in the lands. To prevent 
the brecnling of jiests that would attack the new crops, these 
weeds should not be allowed to grow, i)articularly on tobacco 
lands— (cleanliness Aids Insect (^ontrol. 
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Warning 

to every Maize Grower. 

After last wet season, seed maize for this year's planting 
is heavily infeeied by Diplodia. 

No saniyle so far tested contanis less than 35 per cent.: 
the majority go wu(di higher. 

To prevent crop losses is now a NATIONAL UTTY, and 
every grower can bear bis share of wartime effort by treating 
his seed against disease. 

Normal stocks of disinfectant dnsts are on hand, but 
orders should be })laced i mined lately , in case additional 
supplies are re([uired. 

SEED TKEATMENT PREVENTS- 

Loss of Seedlings. 

Lodging, caused by stalk infection (usually 
attiibuted to white ants). 

Soil infection. 

Full pdrliculais obtainable fioin the Senioi Plant Pathologist, P () 
Box 387, Salisbury. 


DO YOUR BIT TO KEEP UP PRODUCTION. 
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Mycological Notes. 

12. THE DIPLODIA DANGER. 

By J. C. F. JIoJMviNs, D.Sc., A.I.(M\A., Senior Plant 
PathologiKi. 


His Exeelleiicy Uje (ioverjior and members oi Uovern- 
ment have ajipealed 1o all farmers in Phodesia to make their 
eoniribution to the national wartime effort by maintaining 
ero}) production at tlie highest possible level. The moment 
is tlu'reiore opportinu‘ once again to biing to the notice of 
all maizi‘ growers the s(‘rioiis losses \\ hich are occasioned 
e\ery \ea]‘ by th(‘ se>’eral inngi grouped under the name of 
l)i jilodia. ” 

It has been sliown in \arious ])aits of the world that seed 
tieatmeiit aloiu' increases yields ot maize, jilanted from 
Oldinary larm-sehated seed, by bet w etui 5 and 10 ])(‘r (‘ent. 

.V similar condition olitains in Pliodesia. The statement 
may be put another way b\ saying that “Diplodia” causes 
loss<'s amounting to at le<ist 10 pt*r cent, ol the cro]) annually. 
In other words, something like 200,000 bags of maize are 
utilised e\ery \ear to toed a group oi parasitic fungi. Now, 
those 200,000 bags ol maizt* aie urgt‘n1l^ iu‘eded to feed some 
])oition oi llie ihn[)irt‘, and it be(*omes the duty of ereri/ 

gj'owei' to save cn rjf bag that hr ( <ui irom tin* devouring 

parasites which aboun<l whciever maize is growui. 

A notice in tliis issue id' the Journal (*alls growlers’ 

attention to the urgency oi treating seed this season in view 

of the high {lercentage ot infected kernels present, for it is 
felt that if such liadly diseased seed is planted, not only will 
poor stands be obtained but a great increase in soil infection 
will also follow. With tlu' jirospiuds ot a long war in front 
of us, we must take every precaution possible to minimise 
the cdiatues of establishing serious diseases in our arable land. 
For, if num are wntlidrawn from the eountryside, the task of 
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those left to ‘Mceep the home fires burning” will not be 
lightened by having to cultivate old, diseased lands. 

In a])pealing to farmeis to treat tliei]* seed it must be 
pointed out that “Diplodia” is too widely established in the 
Colony to be completely eradicated by such a simple and 
cheap method. Seed treatment aims at ])rote(‘ting the young 
plants from invasion by the fungi pn^sent in infected seed. 
Few" farmers have any idea how miu h growth (an be retarded 
by the a(‘tivity ot even weak parasites, let alone sucli viriihmt 
fungi as the ”J)ij)lodia” gi oup. Jt has been (‘stimated from 
results of carefully designed experiments, find if il were 
possible to eliminate all the organisms w'ith whi(‘h a cro]) 
such as wheat has to contend during its life ]>eriod, then fhe 
normal yield would be incn'ased twent\-fi\e times. With 
such a possibility in \i(wv, it is obvious that every one engag('d 
in agriculture can do his share in the task oi saving essential 
commodities from the ravages of disease and thus incK'asing 
jdeld per acre. 

Reed treatment is one way of assisting, for not onl\ d(U‘s 
it protect the young seedlings and reduce soil inftudion, but 
it also protects the matin e plant in a way unsuspectcul by 
most growlers. 

When ‘‘Diplodia” atta(*ks a young maize })lant, the latter 
may have sufficient vigour to withstand the ])arasite and 
continue what we usually regard as normal growth. The 
fungus, however, is not completely thrown off, and when the 
plant approaches the end of its daj^s, the fungus again 
becomes active, grows into the pith of the steun and into the 
roots, making them weak and brittle. At the time when 
the cob is lipeiiing or drying out, the whole of the surface 
root system may be rotted by “Diplodia” and the plants 
easily fall down. Very frequently, of course, v\hite ants are 
io be found tunnelling in the roots and stem and the initial 
damage is invariably attributed to these creatures. The fa(‘t 
remains, however, that ”])iplodia” is the nigger in the w"ood« 
pile and that is a further reason wdiy seed treatment is urged 
— to eliminate stalk infection in the young plant. Seed 
treatment costs about IJd. per acre and the labour involved 
in treating seed is much less than that required to pick up 
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fallen inealie plaiils. Quite apart from any other considera- 
iion, a saving ran he effected in this direction. 

The above reconimendatioiis are designed to remove 
wliat may he call(‘d the invisible losses due to “Diplodia.’’ 
The (*ont]‘ol of the visible losses, /.c., mouldy (‘obs, depends, 
ljo\V(‘\(n, on other factors. 

(a>bs are diiectly infected, usually by way of the shank 
or Ihe tij) by s})ores l)low’n from diseased stalks, cores and 
cobs l(‘ft lying about the larni. If mouldy grain is going to 
be got lid of, tlum glowers must improve their methods of 
thrash disposal. If is particuilarly imjiortant that the bottom 
three joints of the stcmis be destroyed and not imperfectly 
])loughe(l under. If ploughing under is resorted to, then 
the job must be done early in the year and the stumps well 
buried. 

Trasli, including shelled cores, may be used for feeding 
or comjiosting, but in either case, it must be fully disposed 
of if col) infection is to be eliminated. Kc^cent research has 
proved that “Diplodia” is destroyed in the digestive tracts 
of oxen, so that kraal manure need no longer be suspected of 
harboiuing disease. (Irowcus, therefore, have three alterna- 
ti\e ways of dis[)osing of infected stalks. 

{(i) Hy ploughing in deeply early in the year. 

(h) lly composting all the stalk, husks and cores. 

(c) ]\y feeding to (*aftle. 

If whole ])lanfs are pulled out by the roots and stocked, 
caited to com])ost heaps and kraals for complete dispOvsal, 
there should be little diseased material left to infeed siihse- 
({uent crops. 

It has also been proved recently that “Diplodia” 
infection in the field inert^ases with proximity to diseased 
stalks, so that the obvious remedy is the removal of such 
stalks. This, of course, applies to all maize refuse which 
may harbour the fungi. 

There are other phases of “Diplodia’’ which wdll be dealt 
wuth at a later date, but it cannot be too emphatically stressed 
that for this coming season, at least, treatment of maize seed 
becomes a civic duty. 
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Some Factors Affecting Seed 
Potatoes. 


Fy Fi. T. ]Mok(.vx. Officer in Chaif^e, Potato Brandi. 

Department of A g;ri culture of Western Australia. 

Wesfern Australia is unicjue in the fact that ])ractically 
one Tariety of potato only is fi^rown throughout the ])ro(hicing 
areas of the State, namely, the “Delaware.” The question 
which often arises in other countries, where nian}^ sorts are 
usually produced, “ Whicli variety shall I grow? ” is there- 
fore wseldom asked. 

The “Delaware,’' which was iniToduca'd into this Stat(‘ 
from the United States ol A merit a in ahout the year 1910, 
has ])roved itself to he a wonderfully consistent cropjier and 
does woll at all times of the year in oiu’ varying classes of 
soil. There is, in my opinion, a great merit in liaving only 
one variety, as it is reasonahle to snp])o^e tliat one variety 
can he maintained in a greater (l(‘giee of health than is 
possible in dealing with a large numher of varieties. The 
various virms diseases manifest tliemselves differently in 
different varieties, tliendore a multiplicity of symptoms 
would he discernihle wdien many kinds are grown, thereby 
compli(*ating to a great extent the ]n‘eser\ ation of even 
relative freedom from such diseases. 

In the past it has been the conunon exp(*rieiu‘e of potato 
growlers in nearly all parts of the world that, sooner or later, 
varieties have degenerated to such an extent that they 
became unprofitable. It has often been heard that potatoes 
have “ run out,” and this degeneration has been greater in 
some varieties than in others. It is interesting to note that 
some of the ])resent-day pojnilar varieties w^ere intioduced 
many years ago. For instan{*e, the Brownell’s Beauty, which 
is the favourite variety in Tasmania, was first produced in 
the year 1873, while our Delaware w^as produced in America 
in 1888. Some varieties have been found to have degenerated 
in a comparatively short space of time. 
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Following the introduction of the Delaware variety into 
this vSiate, little trouble in our seed stocks w^as noted, in spite 
of the fact that little or no selection was made, and small 
or ‘‘ round seed was mostly used. After a while, many 
growers, working on the assum])tion that “ like produces 
like,’' used large tubers and cut these into sets for planting, 
and improvement in crops was noted. About bS years ago, 
howe\er, it became noticeable that, in s})ite of this apparent 
selection, all was not well with our 8to(‘ks, as various plants 
in fields showed curly leaves and stunted appearance. Some 
growers went a stej) furthcu* in selection and dug out 
a})parently healthy, veil-grown ])lanis, saving the tubers 
foj* seed pllr]) 0 ^es, but even then some signs of trouble were 
still noted. About this period, literature from other parts 
of the vorld stated that virus diseases were incTeasing and 
mosaic and leaf roll, tvo tyj)es of these diseases, were 
described. 

It was thus possible, with the aid of the Plant Patho- 
logist, tor us to begin to assign the reason lor the degenera- 
tion oi stocks. There is, at juesent, much research work 
going on in relation to virus troubles and in Ameri(‘a many 
ditferent forms in the potato are recognised. In this State, 
howecer, mosaic and leaf roll are mostly in e\idence, the 
first-named manifesting it.self in a mottling and crinkling 
of the foliage, and the latter in a general dvarfing of the 
plant, with a lolling of tlie lower leaves, the plant yellowing 
prematurely, and the yield from these ])lauts being greatly 
ahected. 

These diseases live in the sap of plants, and are not 
arrested by sprays or other treatments whi(‘h are effecti\e in 
controlling other diseases in plants. Unfortunately, these 
virus troubles are transmitted from unhealthy plants by such 
sucking insects as aphids, thrips, leaf ho])pers, etc., to 
healthy plants. This is the reason why, when the lifting of 
apparently healthy plants and the tubers from these have 
been planted, that the succeeding growth has been found 
to be affected with disease. It wdll thus be seen that if we 
are to maintain the productiveness of our stocks, great care 
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in selection is necessary; the only control of these diseases 
is by the eradication of the diseased plants in our seed plots 
as early as possible. 

In 1926 the Government Certified Seed Potato Scheme 
was introduced, and by the use of such seed, the virus disease 
inlet tion has been kept at a minimum. About this period, 
seed stocks in the South-West vere so badly affetded that 
yields in many cases were reduced to 2 tons and less per 
acre. The iniroductioii of ‘‘ certified ” seed from the Great 
Southern area, the Denmark, Young's and Kalgan River 
districts especially, revolutionised the industry in tlie South- 
West, and to-day such seed and its near progeny has con- 
tinued to give excellent crops, our high average of more than 
5 tons per acre sjreaking for itself. 

The improvement of the potato by selection is a field 
of endeavour in which every grover interested in the problem 
of increased jHoduction per acre can engage, but it is pra(‘- 
tically impossible for the grower to maintain freedom from 
disease in the commercial plot. This can only be done 
effectively in a special seed plot w’hich should be well isolated 
from ]) 08 sible infection from a commercial area, a minimum 
distance of 200 yards should be allowed from other growing 
potato plants. The best and only reliable time to establisli 
the seed plot is in the winter, as any virus diseases are moi'e 
easily determined in colder weather, high temperatures such 
as are experienced in the summer-grown crop have the effect 
of somewhat masking these diseases, the symptoms do not 
show^ so leadily, and greater difficulty is experienced in 
detecting and eradicating affected plants. 

Again, in the colder w^eather, insects sucli as aphids and 
thrips are not so plentiful and the risk of transmission of 
disease is minimised. This is the reason why, in other 
countries, it is usual for seed to be purchased from colder 
parts for j)lanting in warmer areas, such as seed being 
bought in Scotland for planting in England, and much of 
the seed in the Fnited States of America, from Canada. In 
these countries, one main crop per year is planted, w^hile in 
this State potatoes are grown practically all the year round, 
and it is Ihus possible for us to establish seed plots at that 
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time of the year where pra(‘ti(‘e has taught us that best 
results are obtained. 

In the establishment of the jmtato stud seed plot, it is 
desirable that the seed shall be taken from a])parently 
healthy, well-grown, true-to-type and heavy-yielding })laiiis, 
and preferably from the heaviest ty})e of land in our swamp 
or summer land. These j)lants could be staked or marked in 
some way during the growing season, avoiding, if possible, 
the staking of any plants in the near vicinity of any other 
showing mottling or crinkling of tlie foliage and dwarfed and 
leaf-rolI(‘d ])lants. It is good ])ractice to keep the tubers from 
each root separate, these can then be ])lanted separately in 
the s(‘ed plot, allowing a small s})ace between each ])lanted 
root of tubers, so that any plants which may have ])icked up 
infection in the growing stage will be together, and eradica- 
tion of the whole series of roots carried out. A further and 
more elaborate method that can be ado])ted in the seed bed 
is wliat is known as the tuber unit system. Selection is made 
as (juoted, but instead of each root being separated, each tuber 
is tieated as a sepaiate unit. Each ])otato is cut into sets, 
if large enough for cutting, and the sets from each tuber 
are ])lauted conscMuti v(dy, allowing a double s])a<*ing between 
this unit and the next, and so on, until the seen! bed is 
planted. 

Idiis lattei* method has been inti'oduced in connection 
with tin* c(*rtified seed scheme, the first plot being planted in 
the Denmark areji in August, 19‘17. In this area, su(*h a 
procedure as a. measure for good schhI ])roduction, is a ])rac- 
ti(‘able ])ropositi(>n because only (juite small areas are grown 
in this so-i‘alled winter planting. It is usual to employ 
planting boxes \vhen sowijig the crop, so that the sectioning 
of such planting boxes is easy. A half fruit case (flat) 
(‘an be divid(‘d into six sections, and a kerosene case cut 
through on the side can be divided into 12 sections. It is 
thus possible to cut a tuber into each section and ])lanting 
can be carried out with little loss of time. 

The tubers from this crop, after effective “ rogueing,” 
are again sown in about March (autumn planting), which 
crop is harvested in duly and August, and this provides seed 
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for the main swamp crop planting in November and Decem- 
ber and harvested in March and April, and vhich supplies 
certified seed, available for main (Top planting in the South- 
West areas during June, July and August. 

This method allows us, in the case of any of the plants 
in any unit being affected with disease, to wipe out the 
whole of such unit. It is d('sirable to w’ipe out any unit that 
show’s even one ])lant to be affected, as it is possible that 
part of a tuber may be badly affected and easily recognisable, 
whereas other parts of the same tuber ma) be affected in a 
lesser d(‘gree, and he not easily discernible, so tliat by the 
eradication ol each com})lete unit we .shall stand a reasonable 
chance of o])taining disease-fre(* sto(‘ks. By this imdhod 
badly affecttal stocdvs ha\e been cleaned up in a short time. 

It may seem strange that one ])art of a tuber can be 
afl*e('ted more so than another, but, acMording* to re^^earch work 
done in A’arious parts of tlie w’orld on the transmis'-ion from 
diseased to healthy planfs, it appears that something like 18 
days must elapse before disease reaches tht‘ tubers after tlie 
inoculation of the plant. It will thus be seen that ])iogrevSs is 
slow and explains w’hy some tubers or even j)ait of a tuber on 
the same root are affected, while others apptair to remain 
healthy. The crop may come to maturity and b(» harvested 
prior to all the tubers becoming affected. Once wt' have 
obtained good seed, it is possible, witli caie and attention, to 
keep it productive over a number of ^ears, (‘S])ef‘ially if we can 
grow under sufficiently isolateal (‘onditions, so as to avoid con- 
tamination from other crops that may be diseased. It is 
practically im))ossible to keep our seed ])erfect, but if the 
growler takes all precautions, he has a reasonable chance of 
maintaining it a1 a high degree of freedom from these virus 
diseases. 

Another problem we are faced with in our seed tubers in 
suinnier-grown (‘i’o])s is so-called “ thready eye,” or spindle 
sprout.” This shows itself in the failure of the tuber to prod- 
uce a noimial shoot, but a thin thr(*ad-iike growth is sent out 
from the eye and, when the ])otato is planted, this weak shoot 
seldom emerges above the ground. This trouble has been 
found to occur in tubers growm mostly in the light sandy peat 
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swaiRj)8 in the Albany and other coastal districts. TTnfortii- 
nately, no syinptojns are noticeable in the growing plants, and 
it is often found in the larger tubers from well-grown plants. 

No s])ecial work has been done in this State on this 
trouble, but observation tends to the belief that this result is 
brought about by lightness of soil and high temperatures 
during the time when the crops are coming to maturity. This 
observation is strengthened by the fact that the larger tubers 
are generally affected, while little is noted in the smaller 
])otatoes. It is usual for the larger tubers, in any potato crop, 
to be found near the surface, and these would be more affected 
by heaied (conditions, while the smaller tubers generally found 
lower down on the same roots, being often in moister soil, are 
not so affected and little trouble is noted. 

It would therefore appear that heated conditions at some 
stage of tlu‘ growing ])eiiod impair the vegetative vigour of 
th(‘ seed tuber for future planting, for it l\as been noted that 
where heavy crops of greenstuff liave been ])loughed in so 
incieasing the liiinnis eontent of the soil, thereby miniinising 
extreme difference of soil tem])erature, that this trouble has 
been very considerably reduced. This ploughing in of green- 
cro])s is, th<uefor(‘, advocated in an attempt to control this 
t rouble. 

Experimental work in the pioduction of seed in the south- 
erly parts of America where temjieratures are high, have 
demoust j*att‘d that a mulch of straw or other litter was found 
ettVctiv(‘ in increasing the vigour of the seed, which again 
tends to show that the seed is obviously affected by extreme 
heat. Whilst this is jiracticable in a small seed plot, it would 
be difficult on a large area. 

The following photograjih shows tubers which were taken 
by myself from a single ])lant and planted with results as 
shown. Th(* “sets’’ from the large tuber show “thready-eye” 
sprouts, while the other shows a large, healthy, sturdy shoot. 
1 am not forgetting the possibility of virus disease in such a 
case, but this appears rather improbable on ac'count of tlie fact 
that T can instance that seed from the same plot has been 
planted on different locations with the result that from one 
soil type so-called “thready-eye” has shown prominently 
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whereas in the other case no such trouble hi^s occurred. 
Seldom, if ever, do we find this trouble fi*om tubers grown in 
heavy soil types ’when the crop conies to maturity under 
reasonably c'ool weather conditions. 

As well as “ thready-eA e/’ a certain lack of vigour in 
seed which has been produced in light soil types has been 
noted. Such, when groun alongside seed vhicli has been 
produced in heavT soils, lias failed to give corresponding crops 
and yields have shown 1 to 2 tons per acre in favour of the 
heavy soil type seed. AVhen this unthrifty seed is again grown 
in heavy soils, if fiee of leaf roll and mosaic, a pick-up in 
vigour is noticeable. This weakness may be bound uj) in lack 
of certain nutrients required by the plant and tubers, and it 
was suggested to me* early in 1937 by an offi(‘er of this depart- 
ment, that copper may be needed in order to build up the 
vigour of the seed. Recent experimental work in the Albany 
area in conjunction with the l^lant Nutrition Officer (Dr. L. 
J. H. Teakle) and observations have tended to support this 
theory. 

It has been stated by many growers that the use of 
immature seed results in heavier yields, but it is hard to 
understand why, when seed of almost any other plot should be 
fully developed, the potato tuber should be treated differently. 
Experiments conducted in ^arioub parts of the world ha%e, 
however, indicated that the ])lanting of immature seed has 
been attended by heavier yields, while other ex})erimental 
WT)rk has sIiovmi that no advantage has been gained by its use 
Advocates of immature seed aver that for the ])roduction, the 
proper water and nitrogen contents of tlie tubers are obtained 
just about the time the tops show the first signs of ripening. 
The evidence in favT)ur of unripe seed is so strong that one 
cannot lightly disregard it, but recent w^ork has shown that a 
crop lifted in an immature state is not so long exposed to virus 
disease infection as is one which is allowed to ripen completely. 
It may be stated, therefore, that the one important advantage 
of using immature seed may be due to comparative freedom 
from fransmitted diseases and that evidence points to the 
immature seed being less vigorous than ripe seed when diseases 
are absent. It will also be readily appreciated that the 
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storage of Bee<l, wliic'b lias to be done for some eoiisiderable 
period in the (Treat Southern areas, will be more successful 
when the tubers are \^e]l ripened before being harvested. 

It has been discovered that where black spot or ^^early 
blight^^ makes its appeaiame in the j)otato tops, as it often 
does in autumn-grown seed crops, if the tubers are dug on the 
green side so-(‘alled storage trouble develops, but where the 
potatoes are thoroughly rij)e when harvested, little damage 
ensues during storage. 

[To hr rotitnivrf] 


Cleanliness Aids Insect Conthol 
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Py rethrum. 


By H. C. Abnold, Manaj^er, A/i^ricultural Experiment 
Station, Salisbury. 


Several decades have passed since the insecticidal pro- 
perties of powdered pyrethrum flowers were first discovered. 
There are se^eral species of pyrethrum, some of which are 
grown in flower gardens, but the only species of commercial 
importance is known as Pyrethrvw cmerorur folium. It was 
first discovered in Yugoslavia, and until the latter part of 
the nineteenth century, the islandh in the Adriatic Sea and the 
adjacent mainland (known then as Dalmatia) i)i()duced the 
greater pait of the lequirement of commer(*e. Tlie crop yas 
found to thrive in Japan, and after the outbreak of the Great 
War production in that (‘ountry iaj)idly increased and it 
became the chief exporter. During the years 1929 to 19dl 
the average annual Japanese crop was nearly 14, 000, 000 lbs., 
the greater part of which uas exported to Eiiiopean (ountries 
and the United States of America. During the past decade 
its cultivation has rapidly increased in Kenya Colony, and 
it is regarded as the most remunerative ex])ortable crop grovn 
in that Colony at the present time. The adoption of scientific 
methods of cultivation and the manufacture of standardised 
extracts of the active principles of the flowers have largely 
contributed to the success attained. 

Pyietliium may be considered a hard}" crop because it 
can be grown under widely differing conditions of soil, 
rainfall, heat and altitude. It has been successfully culti- 
vated in England at a few feet above sea level and it with- 
stands the ligouih of the English winters without artificial 
protection. Yugoslavia and Japan are both approximately 
forty degrees north of the Equator. In the Adriatic island^ 
the crop is grown at altitudes below 3,000 feet; in some 
districts there are frequent heavy rains, while others are arid, 
gnd temperatures range from several degrees below freezing 
^oint to 90° or even 110° F. in certain areas. In Kenya 
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Colony, which is near the Equator, the crop thrives as well at 
altitudes of 6,000 feet to 10,000 feet as it does at sea level in 
the other countries. In its native habitat it is grown on poor 
calcareous soil; in Kenya the soils give a slightly acid reaction. 
It succeeds well on the red soil and on sandy soil in this 
Colony. Although it will produce a crop of flowers on soils 
which are lacking in fertility, it responds to dressings of 
manure and fertiliser, but these should not contain excessive 
amounts of nilrogen, for that element is said to encourage the 
production of many leaves and few flowers. Pyrethrum can 
resist frost and drought, but it cannot tolerate a water-logged 
condition of the soil. The coastal regions of Dalmatia enjoy 
an annual lainfall of 40 inches, but rain is rare in the summer 
months. In this respect the Dalmation climate differs from 
that of this Colony, and this explains the reason for the 
greater productiveness ol locally grown crops when ^^ate^ ij> 
upjilied during the winter and spring montlis. 

During recent years investigatoi^ liave found new 
methods of using the insecticidal ])roperties of this plant, so 
that instead of its being used in the form of powdered flowers 
almost entirely, extracts are now made which are used in 
li([uid form in houses, gardens and stables or wherever a noii- 
])oisonous insecticide is required. Although the active 
principles of i)yrethrum are highly toxic to insects, they are 
liarmless to mankind and warm-blooded animals, thus forming 
an almost unique combination of qualities. For this reason 
it can be used in sprays against insects attacking fruit trees 
at times when it would not be possible to use arsenical or other 
poisonous sprays. There is a possibility of hiture investiga- 
tions showdng that pyrethrum (‘an he used in this Colony and 
neighbouring States against insects which attack citrus and 
deciduous fruits which at present are difficult to control, so 
that a local demand of some importance may arise. 

This wider range of usefulness has increased the demand 
for the pyrethrum flowers, and wdth the object of finding 
whether the croj) could be growux under local conditions, seed 
of Pyrethrum cinerarimfolium was obtained through the 
courtesy of the Director of the Plant Pathological Laboratory 
of the British Ministry of Agriculture in the year 1931. 
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A part of the plants raised from this seed were planted 
On irrigable land, but the majority were planted on land 
which receives the natural rainfall only, which, for con- 
venience, may be termed ‘‘dryland/’ 

Pyrethrum on ‘‘Dryland/’ Sowings in seed-beds were 

made at intervals from July, 1931, to September in the same 
year, and the resulting plantlets were transplanted to the 
open ground soon after the seasonal rains set in. A very 
satisfactory stand resulted, and the plants progressed satis- 
factorily and continued to form side-shoots until the following 
August. The hot and dry weather experienced during 
September and October caused them to flag and retarded 
growth. They recovered soon after the rains commen('ed and 
40 to 50 per cent, of tlie plants produced flowers in the 
following months of January and February. The remainder 
of the plants produced no flowers either during that season 
or in subsequent seasons. In the second season a smaller 
proportion of the plants produced flowers, but about 2 per 
cent, were much more productive than the others. Seed of 
these was saved; and by continued selection, a strain of 
pyrethrum which is much moie suited to local conditions than 
the original stock has now' been established, but the lack of 
rain during the winter and spring months impairs the vitality 
of the plants and defers the flow^ering period until the rainy 
season, when difficulty in drying the flow^ers is experienced. 
Under the conditions obtaining at this Station, w^hich is 
representative of the maize areas of the Colony, the growing 
of pyrethrum on dryland cannot be recommended as a com- 
mercial proposition. Only in districts wfliere a few^ inches of 
rain is precipitated during the winter months could the crop 
be expected io thrive without artificial applications of w'ater 
during the wunter and spring months. 

I^rethrum on Irrigated Land. Much more promising 

results have been obtained from small patches of the improved 
strains when these have been grown under irrigation. 
Visitors to this Station who have growm the crop in Kenya 
Colony have remarked on the thriftiness and profuse flower- ' 
img of these plants. The yields of dried flowers gathered 
from these patches have ranged from 400 lbs. to 1,200 lbs. 
pBf more. Such yields indicate that in districts in which 
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water for irrigation ])urpo8es ran be obtained at low cost 
this improved sirain would yield crops of flowers as 
abundant as those produ(*ed in other countries where 
pvrethrum is grown for coinmenial purposes, and there is 
every reason to believe that its (*ultivation here would be as 
profitable as it is in Kenya Colony or elsewhere, if the 
industry <*ould be established on a similar sound basis. 
SamplcvS of flowers grown at this Station have been submitted 
to oversea firms who handle the Japanese crop, and their 
reports affirmed that the samples submitted had the same 
market value as the flouers obtained from the other country. 
Market j)rice8 fluctuate according to the supply and the 
demand, but about <Sd. j)er lb. for the dried flowers may be 
taken as an average, though pri(*es as low as 5d. per lb. and 
as liigh avS 2s, per lb. have been recorded. In recent years 
there lias been a tendency to base the value of the flowers on 
the percentage of ])M‘ethrins they contain, as revealed by a 
chemical test. As the pyrethrin content of commercial 
samples varies between 0.4 to 1.2 per cent., it vill be seen 
that the best samples are worth three times as much as the 
poorest. The difference is almost entirely due to the methods 
of gathering and drying the flowers. 

The question will arise as to whether pvrethrum growing 
IS likely to be found to be as profitable as other branches of 
agriculture which are already established. The crop demands 
intensive methods of cultivation, and its requirements are 
in some respects comparable with those of tobacco, though 
less skill is re([uired for curing, and the risks are fewer. The 
cost of growing the two crops would be somewhat similar, 
both uie raised in seed-beds and afterw’ards transplanted in 
the open fields; both are reaped by hand, dried, and eventually 
baled and exported. Pyretlmim requires about 44,000 plants 
per acre as against 5,000 for tobacco, but some four or five 
crops can be obtained from each planting. Transplanting can 
be extended over sevei^al months, and the old plants can be 
divided and re-established if desired, instead of using 
seedlings, so that if the cost of establishment is spread 
the numlrer of crops w’hich result, it will probably be found 
that these costs do not differ widely from those incurred in 
the ciiltivation of tobacco. The gathering of the flowers is 
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a more tedious operation than picking tobacco leaves, but 
subsequent treatment does not require much labour or skill, 
and it is thought that the costs involved for harvesting and 
preparing for market will be less for pyrethrum than they 
aie for tobacco, while the risks incurred in these operations 
are definitely in favour of pyrethrum. The yields obtained 
and the prices are about the same for the two crops, and in 
both cases wide fluctuations ocfur. Tobacco farmers who 
own irrigable land might find pyrethrum growing a con- 
venient and profitable side-line. When grown under irriga- 
tion the main crop of flowers are produced during the months 
of October and November, with a smaller crop in December 
and January. The labour force kept ‘^standing by^’ awaiting 
favourable weather conditions for transplanting the tobacco 
could be utilised for gathering the main crop of pyrethrum 
flowers. During December the wet days would favour the 
work with tobacco and the dry days would be devoted to 
harvesting pyrethrum; and during that period the barns 
would be most useful for drying the flowers. The bulk of 
the pyrethrum crop could be harvested and dried before the 
barns are required for curing the tobacco. 

A comparison between wheat and pyrethrum growing 
may be made, because both require irrigable land. The 
initial cost of establishing wheat is much less than that of 
pyrethrum, but that cost recurs every year, instead of once 
in four or five years for pyrethrum. The value of the wheat 
crop will not exceed one half of that of the pyrethrum crop. 
Weight for weight, the pyrethrum flowers are wwth five 
times as much as wheat, and this would allow pyrethrum to 
be grown in outlying areas in w'hich wheat growing is not 
profitable because of the cost of transport to railhead. 
Furthermore, the monetary returns per unit area are com- 
paratively high, and this would enable farmery to make a 
living from a smaller area of irrigable land under pyrethrum 
than is possible with wheat. 

After the first cost of planting out the pyrethrum h%p 
been incurred, little further outlay is necessary until the crop 
is ready to harvest, and the expenditure required for that 
^ill he proportionate to the marketable material obtained^ 
It #fpears therefore that there are distinct possibilities for 
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pyretlirum growing* Few farmers will wish to change 
suddenly from the crops they are accustomed to, but those 
whose land is situated in districts which are too cold for 
tobacco, too far from railhead to permit of wheat being 
marketed, or where the wheat crop is frequently injured by 
frosts, might give the crop a trial by establishing a few acres 
from which its potentialities could be gauged. 

A small quantity of seed reaped from the most floriferous 
plants of the selected strains produced at this Station is 
available for distribution to Rhodesian farmers who would 
like to give this crop a trial. 

RAISING SEEDLINGS. 

Seed-beds similar to those used in the raising of tobacco 
or tree seedlings are suitable for pyrethrum also. The soil 
should be made fertile by the addition of suitable fertilisers, 
and the surface should be fine and level. The beds should be 
protected from the drying effects of the wind by grass screens, 
bricks or other suitable material, and grass mats or hessian 
should be available for shading the beds from the sun. One 
pound of seed is sufficient for 300 square yards of seed-bed, 
and the young plants will cover about 10 times that area when 
they are transplanted in the field. Tlie crop prefers well 
drained sandy soil, and seed-beds which are well supplied 
wdth organic matter wdll provide the best transplants. 

Soak the seed overnight and then wrap in sacking and 
bury in damp sand for 4 or 5 days. Before sowing mix the 
seed with white sand to facilitate its even distribution over 
the surface of the seed-bed, and after sowing, very lightly 
cover with sifted sand. Water thoroughly and keep shaded 
from the sun until germination is completed. This continues 
for 5 to 26 days alter sow ing. Gradually reduce the intensity 
of the shade and entirely remove the shading material on the 
first cloudy day which occurs after the seed has finished 
germinating. 

When the seed is sown in August or early September the 
plants will be three to five inches high at the commencement 
of the seasonal rains, and they should then be transplanted 
to the field. The rows should follow the contour of the land 
as closely as is practicable. 
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Tile plants should be set at 6 inches to 12 inches apart 
in the rows, and these should be from 18 inches to 24 inches 
apart. Carefully avoid planting the seedlings too deeply, as 
this is said to cause leafy growth and to inhibit the produc- 
tion of flowers. After planting, the only attention required is 
to keep the land free of weeds until the flowers appear. 

In the northern countries the whole crop of flowers is 
produced within a short period and they are reaped in one 
operation regardless of the stage of maturity. liesearch work 
in recent years has shown that much of the insecticidal value 
of the crop will be lost if the flowers are plucked a few days 
too early or too late, and it has become the practice on modern 
pyrethrum farms <o gather the flowers every day, just as 
soon as they reach the stage of optimum maturity. 

Careful examination of one of the daisy-like flowers 
shows that it is composed of numerous florets. Those at the 
outer edge have conspicuous Avhite i>etals or rays, while the 
j^’ellow disc consisis of scores of tin}' florets arranged in con- 
centric rings. The outermohl ring, to which the white petals 
are attached, reach maturity first, and this stage is marked 
by the opening of the flower. These are followed by the 
next ring, and so on, day by day one or more of the rings of 
florets reach maturity and open, until finally the (‘entre is 
reached. In order to obtain the maximum amount of the 
active principles which are known as Pyrethrin I. and II., 
the flowers should be gathered when tw'o-thirds of the florets 
have opened, but those at the centre of the disc are still 
immature. As the stalks have no (‘omniercial value they are 
not gathered with the flow'er heads, w’hich are picked by 
placing tw'o fingeis under the head and the thumb on the top, 
then by bending the head over and giving a slight pull at 
the same time, the stalk may be snapped off close to the head. 
In this way the addition of useless truiterial may be avoided 
ami better prices wdll be obtained. 

After picking, the flowers must be dried before they c*an 
be stored and finally baled for market. In order to obtain 
the bright (X)lour w'hich the buyers prefer in the dried 
floirers, they must be dried quickly and thoroughly. There is 
diversity of opinion as to whether there is any advan* 

in drying the flow^ers in shade, and as it appears that 
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little liarm will be done by exposing them to sunshine, where 
the drying will be more rapid and effective, this would seem 
to be the best method. The gathered flowers must be pro- 
tected from rain, or their value will be reduced. Drying: 
requires 6 to 10 days, and should be continued until the 
flowers (*an be crumbled betw’een the fingers, after which they 
should be packed in containers w^hich will prevent them from 
re-absorbing moisture from the air. When the crop is grown 
on a large scale, and particularly in mountainous districts, 
where (doudy and misty weather is more frequently 
experienced than sunny days, it will be necessary to erect an 
artificial drying plant. 

The dried flowers are packed for export in compressed 
bal(‘s after the manner of cotton and similar fnaterials. 


Clevnlixess Aids Insect Conikol. 
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Compost. 

By S. D. Timson, M.C., Assistant Agriculturist. 


[This article was first published in the November, 1937, issve 
of this Journal and reprinted as Departmental Bulletins 
No, 1048 and 1104. The complete stock has again been 
Crvhausted, and requests are still regularly received. It 
is therefore necessary to republish, and the opportunity 
has been taken to add to and revise it in the light of 
further ecrperience. 


Introductory Note.— The process of making compost is 
essentially a simple and elastic one from the practical farm 
standpoint, but the desirability of assisting farmers to adjust 
it to suit their own particular conditions has forced the writer 
to elaborate certain aspects so that they may understand 
how to do this. 

The farmer who does not want to know what happens 
inside the compost heap, and is not particularly anxious 
to achieve a perfect product in the minimum time, need 
merely read those sections describing the actual handling of 
the materials or the proportions of them required. 

The writer has found, however, that many farmers are 
also keenly interested to understand what is happening during 
the process of decomposition, so that they can the more 
intelligently utilise the resources of their farms in the way of 
raw materials to the best possible advantage, and for this 
i^ason he has included a brief description of the processes 
of decomposition of the organic matter and a discussion of 
the wayvS and means of speeding up or retarding those 
|xi;00OSses and making them as economical as possible. 



COMPOST. 


741 


The article has therefore been arranged in sections with 
the hope that readers can find what they require and neglect 
the rest without waste of their tiine. 

Section III. deals with a suggestion the writer makes 
for <‘()mpoRting the siinnlieinp crop, with the object of 
reducing the proportion of land idle under green-manure. 

Definition. — Compost is the product obtained by the 
rotting of organic waste materials, chiefly vegetable in origin, 
by the action of fungi and bacteria, wilh the ultimate forma- 
tion of humus. 

The Origin ol Oompoet. — The employment of compost in 
agriculture is no new thing, since a method for its manufac- 
ture from animal droppings and various crop wastes is 
described by Ibn-el-Awam in his book on Nabathean Agricul- 
ture written in the 6th century. 

Marcus Cato, 234-149 B.C., relates the Roman practice 
in composting farm wastes, and urges the farmers, on farms 
unable to support livestock, to collect all the crop wastes, 
leaves and weeds from hedgerows, ferns and sweepings, and 
mix all these with sewage and straw in a pit. 

From ancient times, too, the fertility of the soil in China 
has been maintained at a high level by the use of compost 
made from animal and vegetable wastes, or green crops, 
fermented in layers with mud from the canals and rivers. 
Every scrap of organic waste is preserved for this pu^po^se. 
Nothing is wasted. 

The research of Hutchinson and Richards demonstrated 
that crop wastes could be composted with only inorganic 
sources of extra nitrogen, and this resulted in the placing on 
the market of the Adco process. The obstacles to this process 
being generally adopted in Rhodesia have proved to be (1) the 
necessity for an artificial water supply, (2) the necessity for 
using materials which are not obtainable on the farm and are 
rather costly. 

Sir Albert Howard, and his co-workers, at Indore, later 
worked out and introduced a method of composting crop 



742 


THE RHODESIA AORlOVI/rtlRAl. JOl KKAJ.. 

wastes iu <i reasonably short time (three months), and without 
the need to purchase any materials from oft the farm. 

The modifications and iinproveiuents on this method 
worked out by »lackson, Wad and Pause, which simplified the 
making of com])ost from c*rop wastes witli the use of rain only 

as the source of moisture, and which introduced the ingenious 
method of providing additional nitrogen supplies by growing 
a legume on the heaps, lesulted in a simplified process, whicli 
fits in admirably with the requirements of Rhodesian agricul- 
ture. This process, with scmie modificatiotis by the writer tu 
suit local conditions, vas published in the February, 1930, 
issue of this Journal. 

Since then many tanners all over Th(‘ (Vihmv have 
adopted it, and increasing interest in it is being evinced. The 
writer considers that it presents a solution, or partial solulimi 
it) several important problems of RhcKlesian agriculture, and 
this the matter will be discussed later iu this article. 

SECTION 1.™ TECHNIQUE OK COMKOSTINO. 

A. EAIN-WATEEED COMPOST.- Detailed techni(|uc. 

Materials Required.- (1) Veffetultle matter c/ knu}, 
such as maize trash of all kinds, including tin* cores; diy or 
green grass; spoilt hay or silage; stalks of sunflowerh, cotton 
and sunn-heiuj) after threshing; wheat, barley and oat «traw 
and chaff; leaves of trees, including gums and scrub bush; 
saw-dust, waste paper and rags in limited ((uantities; tlie top- 
growth of the sunn-hemp croj). All green materials should be 
withered before use foi a day or two. 

(2) Duny of cattle, horses, slieep, goats, pigs and ])oiiltry. 

(3) Ordinary ficdd soil — top seven inches only. Wliere 
soil soaked in urine is obtainable this is to be prefened, sin(‘e 
it contains much nitrogen. It can be collected from (*attle 
kraals, collecting yards, cow byres, etc. 

(4) Wood ashes or ayrivulliiraJ lime — Wood ashes 'should 
be used for preferenc'c as they contain ])otash and phosphate 
as well as lime. 

Proportlonn of Materials Required, -rThe above materials 
will be required in the following proportions; — 




l\})e ol pit fut unking wiiitoi o* iriigated compost Sump shown in 
loitgtound n()+ i.ccossiix 



Wintei compost being turned in pit in foiegioiiiul Head of ii))e 

corapobt beyond 
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Parts by 
volume. 

Mulorialh, 

Parts by 
weight. 

Grain bags full 
per 9 yds length 
of a standard 
size heap. 

4‘iO 

Mixed vegetable 
w»^aBtes, etc. 

400 


to 18 or 
less. 

Ordinary soil (uriua^ 
ted if available). 

*560 to 280 
or less. 

12 to 6 

24 

Animal dung. 

80 

8 

3 to 6 

Wood ashes. 

! *6 to 12 

1 to 3 

or 1 to 2 

Agricultural lime. 

\or 2 to 4 

1 to I 

or J to 1 

Burnt lime. 

lor 1 to 2 



* For explanation of variation of proportions see Section II. under “ Varying 
Proportions of Ash and Soil. 


It i.s not ne(*t*ssary to nienHiire the quantities Of Hie >jarioiis 
materials lor every heaj). It is considered that if the quan- 
tities are measured For the first lew heaps made, thereaftei 
the (juantities can he sufficiently a(‘curately judg-ed by eye. 

To a^^iM iaj)i<l rottiim: the mixed wastes should consist 
of at least *2') per cent, of wastes vith a high nitrogen content 
as specifi(*(l in the lihi given in S€‘ction II. 

Method. A well drained site should he vSelected, with a 
reasonably smooth surface, to avoid water-logging and to 
make turning easy. 

Making the Heaps. Having assembled all the materials 
reijuiicd, the mixed wastes should be made into a heap 16 feet 
.broad and feet high, and of any convenient length. The 
lieaj) should he l)uilt up in r/f Ica.st three layers to ensure even 
mixing ot all the materials at the first turn, as far as possible. 
Mare and ihumer lai/ers trill as.sifft proper mixintj of the 
7110 ter tal.s, A shallow heap such as this facilitates rapid 
wetting of the materials with the first rains, and therefore a 
quick start to the proi^ess of rotting, and also makes the first 
turn easier. 

The proper proportion of the soil, dung, and wood ashes 
or lime are spread evenly over the surfaee of each layer. 
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The materials should normally be collected during the 
dry season, and the heaps should be ready and awaiting the 
first spring rains. 

First Turn.— After the first heavy rains have partly wetted 
the heap, usually after about 2 to 3 inches of rain have fallen, 
the heap should be built up into a new heap 9 feet broad at the 
base by 3 to 3| feet in height, by throwing tha materials with 
a fork in towards the centre line from either side, and two 
yards forward at the same time. In doing this mix all the 
materials thoroughly. The heap should be left in a loose 
open condition to assist aeration ^ and the easy entry of further 
rain. On no account should the heaps be packed by trampling 
at any time. 

If the heaps are composed of fine materials such as grass, 
spoilt ihay, maize husks, etc., the rain will not penetrate the 
heap to a depth of more than about 6 inches, since at this 
depth n slimy waterproof film is formed by the action of 
certain microbes. 

Second Turn. — In three to four weeks, when the heaps 
have sunk and packed appreciably, they should be turned to 
one side or one end, and built up into new heaps of the same 
dimensions. If rotting has proceeded well, labour may be 
economised at this and subsequent turns l)y the use of a 
dam-stiapei, or hay sweep, or similar ox-drawn implement. 
If rotting is unsatisfactory the use of sharpened “ badzas ’’ 
will help to ease the work. 

Manure drag forks, or vine hoes, which are 4 or 5 tined, 
are of particular value, where very refractory materials such 
as old matted sunnhemp stalks have to be turned. With 
these the most obstinate heaps can be tom open; but they will 
seldom be required after the first turn has been carried out. 

Third Turn. — The heaps will require turning again in 
about a month as before, and will be rebuilt in their original 
position, and rotting should be complete in a further three 
^eeks to one month. If rotting has not proceeded normally 
a further one or two turns may be necessary. 

rJie various turnings are done to en8ia*e aeration, and 
evim. ^ialpibution of moisture or materials, and they should 
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usually be done on a rainy or cloudy day to check evaporation, 
unless the heaps are waterlogged. The compost is usually 
rotted down and ready for use in four months. If ii is ready 
before the end of the rains it is best to delay spreading it on 
the fields for ploughing under until the seasonal rains have 
ended, so as to avoid loss, and it should be covered as soon 
as it is spread for the same reason. 

On the other hand, if there is a special reason for using 
it as early as possible, and providing rotting has proceeded 
normally, the compost can be applied to the land at the third 
turn. 

Sowing Legumea on the Heaps.— When the wastes being 
composted are mainly of low nitrogen content, such as old dry 
grass and maize wastes, or if it is desirable to speed up the 
rotting process as far as possible, sunnhemp should be broad- 
cast on the surface of the heap after the first turn. The 
writer has found that the common suim-hemp makes better 
growth under these conditions than the Somerset variety, 
and tw’o or three pounds of seed per 100 square yards of 
surface may be used. It is not necessary to add a surface of 
soil to enable the sunnhemp to grow, but a thin sprinkling 
of top soil will help to ensure proper inoculation of its roots. 

The sunnhemp will only grow some 6 to 12 inches high 
before the next turn, but the roots penetrate the heap and 
the bacteria in the nodules on the roots collect nitrogen from 
the air. When the sunnhemp is turned under at the next 
turn this nitrogen promotes rapid rotting, and enriches the 
compost. 

In some cases the writer has seen the sunnhemp being 
allowxHl to grow^ to a height of tw^o or three feet. This is a 
sign that turning has been unduly delayed, and that the 
proper heating in the heaps had ceased. It also makes the 
subsequent turning of the heap very difficult. 

Velvet beans are also of value for this purpose, and 
where compost is being made in winter lupins may be 
employed. 
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B. AETtFICIALIiY-WATXEBD, OB WIITTBB COMPOST. 

When a supply of water is available compost can be made 
throughout our rain-less winter. It should be made in shallow 
pits in order to protect it from the drying winds, and to help 
maintain the temperature of the heaps. 

Size of Pits. 

Depth — 2 feet — never deeper. 

Width—] 5 feet. 

Length ^ — any convenient; but a 80 to 85 feet long pit 
is suitable, and contains about 25 tons, or 50 cubic jTirds, of 
moist ripe compost. The sides and ends of the pits should be 
cut wdth a slope at an angle of 45 degrees. (vSce illustration.) 

Filling the Pits . — The same materials and the same propor- 
tions of them are re(piired as for rain -watered ( oinpost. Fill 
these into the pits in shallow’ layers, say, 6 inches deep. The 
shallotver the layers the better will all the materials })e mixed 
at the first turn, and the more rapidly will rotting commence, 
and the more smoothly and evenly proceed. 

Fill the pits to a height of 6 inches above ground level. 
Leave 8 feet at one end of the pit empty for tuiniiig. 

Watering.- Each layer may be watered as it is filled in. 
It should be well wetted, but not drow’ued in w’ater. 

Turning,— As soon as the pit is full, turn the materials, 
and shake them up, and mix them thoroughly. Sharpened 
badzus and drag forks w’ill be found useful at this stage. 
Turn from the end where the empty space has been left, and 
move the whole heap 8 feet, so that 8 feet of empty space is 
left again at the opposite end, for the next turn. 

Second Turn.— Three w’^eeks later, winter the heap and turn 
again. 

Third Turn.— A month later, water and turn again. If 
necessary a further turn should be given. 

A month later empty the pits nnd stack the compost 
at the side in heaps 9 feet broad by 4 feet high, to mature for 
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a further month. It can be <‘arted to the fields and ploughed 
in at this stage if desired. 

At ea('h turn after the first the amount of water required 
is much less than before the first turn, and care vshould be 
taken not to use too mucdi. The heap should be just moist 
all through, but not so])ping wet.*^ Ex(‘e88 of water will 
pn^vent proper aeration, and rotting may stop in extreme 
cases. 

If there is any urgent need to hasten the process, then 
the heap can be turned every 10 days or two weeks, and more 
dung added; or, it this is lacking, sulphate of ammonia may 
be used at the rate of I lb. to 1 lb. per cubic yard of the heap, 
or bone-meal at the rate of 2-4 lbs. per cubi(‘ yard, preferably 
the latter. 

If the pits aie watered from a water furrow, care should 
be taken that they are not near enough to the furrow to become 
water-logged by seepage from the furrow. 

C. KEAAL COMPOST. 

The chief item in the cost of making compost from the 
crop w^astes on the farm is the collection and carting ot the 
materials to the composting sites. The means of transport 
available on IJhodevsian farms for this work, that is the ox 
wagon and Scotcdi cart, are extremely clumsy, inefficient, and 
unsuitable for the work. They are also very wasteful of 
ox-labour for pulling them, and of human labour in filling 
and emptying them. They are, in addition, very costly, 
furthermore, the work of (‘ollection and (‘arting of the 
materials for composting will compete for the use of the 
wagons with essential work such as the transport of the maize 
crop to the railway. 

For tlie above reasons it is clearly desirable under local 
conditions to cut down as far as possible the collection and 
transport of the crop wastes for composting, and with this in 
view the following modified technique for treating the large 
quantities of maize wastes at the shelling dumps, and wheat 
wastes at the threshing sites, is advised. 
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Up to date many farmers have been in the habit of 
destroying this most valuable organic matter by burning. In 
the case of maize wastes this has been rightly done in the 
past in order to check the spread of diplodia and allied 
diseases, and also of weevils, because it is considered by 
competent authority that they may not be destroyed if 
converted into kraal manure, owing to the low temperatures 
which obtain in the manure heap. There is now no excuse for 
this criminal waste of the material most urgently required in 
our Rhodesian soils, namely, organic matter, since these 
wastes can be converted safely, cheaply, and easily without 
any artificial water supply, and without the need to use 
anything that is not to be found on every farm, into first-class 
humus, by composting them. 

Technique. — The modified technique of composting advised 
for treating maize and w’heat wastes at the dump is very 
simple, and is given below. It is followed by a more detailed 
explanation of certain points. 

(1) Erect a cattle kraal at the shelling or threshing sites. 

(2) Place the maize husks and cores, or the wheat and 
barley straw, in the kraal to the depth of about two 
feet 

(3) Keep cattle in the kraals until sufiicient dung and 
tirine has been dropped by them, and until the depth 
of trampled wastes in the kraal is about 18 inches. 
Fill the wastes into the kraal daily as the cattle eat 
and tramp them down. 

(4) Divide the trampled mass in the kraal into heaps 16 
feet wide, and over every 9 yards length of the heaps 
spread one or two bags of wood ash (or a third of 
this quantity of agricultural lime), and six bags of 
top soil. 

(5) Fork over the heaps well, working from one end, and 
mixing all materials together. Take care to mix the 
iM^mted materials from the bottom with those on 

thfe top. 
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(6) After about three inches of rain have fallen in 
October or November, build the heaps up into new 
heaps 9 feet wide by 3J feet high by forking from 
the sides in towards the centre line. 

(7) Turn the heaps once a month, on rainy days if 
possible (except during heavy continuous rainy spells) 
until the end of the rains, when the compost should 
be ripe and ready for carting to the fields and 
ploughing under. 

It will be clear from the above description that the 
method is extremely simple, and eliminates practically all 
transport of materials, except the small quantity of wood ash 
required. 

It will be most convenient for the subsequent handling 
of the compost if the kraal is made 16 feet, 32 feet, or some 
other multiple of 16 feet wide, since the trampled mass of 
wastes and dung has latei to be split up into heaps 16 feet 
in width. 

If the kraals are made with a large enough gate at each 
end the straw or maize husks can be drawn into the kraal by 
a hay sweep, and hand labour thereby savd. 

It is thought that it will be best to erect a temporary 
kraal each winter, since after it is filled it can be quickly 
removed, and will then not interfere with the subsequent 
work in which hand labour can be saved by using dam 
scrapers, ploughs, hay sweeps or similar ox-drawm implements 
for assisting in turning the heaps. 

The maize cores should be thinly spread over the surface 
daily, so that they will be well distributed through the mass. 
These may not conipletely rot down in the compost heap, but 
will become so soft that they will rapidly break down in the 
soil. Where hand shelling is done it will be best to burn the 
mouldy cobs, since these will add little bulk to the compost, 
and their destruction will help to prevent the spread of 
disease. 
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The Liaisse stalks and any other handy vegetable wastes 
form neighbouring fields can be conveniently placed in the 
kraal in thin layers daily. A generous layer of at least 12 
to 18 inches depth ahonld be pla(‘ed in the kraal to start with, 
so that the urine may be absorbed and saved from loss as far 
as possible, since this is a most valuable by-product from 
the cattle becaiise of its high nitrogen and potash content, 
because of the hormones it contains. 

It is not possible at this stage to state what length of 
time the cattle must be kept on the wastes. This can only 
l)e found out by experience, but it is obviously desirable to 
discover the minimum <o that theie shall be no large losses 
of nitrogen owing to the suiplus ot dung and uiiiie. Su(*h 
a surplus of dung and urine could be profitably employed else- 
wdiere as agents tor breaking down additional organic matter 
to humus. If the lattei is not available then there is no 
objection to keeping the cattle rather longer in the kraal than 
is strictly necessary, and it will assist in speeding up the 
rotting of the compost, and the maintenance ot a high 
temperature. 

The first turn of the heaps laid down above is designed to 
pi event ihe loss of nitrogen through the denitrification w^hich 
W’oiild otherwise take place owung to the com])acting of the 
bottom layer of wastes and dung. Denitrification is brought 
ubout by the acdion of ceituin types of organisms, which 
chiefiy w^ork in the alxsence of air, and this condition is 
brought about by the compacting of a heap by the trampling 
of the cattle. During the process nitrogen is lost in various 
gaseous forms: as ammonia, oxides of nitrogen, and nitrogen 
itself, In this and in all subsequent turns care sbould be 
taken to leave the heaps as open and loose as possible, and 
any oompact portions should be bioken up wuth the fork. 
Alwayil in turning put the outer and less rotted layers inside'* 
the hea|>i and vice versa. 

At first turn manure drags or vine hoes will be 
useful for tearing the heap apart. 
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of Wowila oad Disoftssn, — This is particularly 
important in the case of maize wastes in order that weevils 
and the spores of diseases such as those of the diplodia group 
shall be killed by the temperature of the interior of the heap. 
For the same reasons in treating maize wastes, if necessary, 
more frequent turns may be given to ensure the development 
of a high temperature in the heap. 

The soil added to the heaps, too, should be taken from 
the immediate area of the shelling dump, so that weevils in 
the grain trumped into the surface may also be killed. 

In composting maize wastes the heaps should always be 
in readiness awaiting the commencement of the seasonal rains 
in October, so that weevils may be killed as soon as posible. 

Comp^ison with Indore Composting.— It will be clear that 
in the modified technique described abo%e tliat the quantity 
of nitrogen supplied in fhe dung and urine of the cattle cannot 
be so well regulated so as to avoid waste as in the normal 
methods developed at Indore. A certain amount of waste 
may take place owing to the use of more dung and urine than 
is necessary and also because some losses of nitrogen by 
denitrification whilst the cattle are in the kraal w ill probably 
take place owing to the compaction of the lower layers of 
wastes. 

However, this will be a matter of less importance where 
the farmer has insufficient supplies of organic materials (crop 
wastes, suiinhemp, grass, etc.) for converting into compost. 
Furthermore, experien<*e will soon teach the farmer to reduce 
these losses to a miniuuim by finding the minimum time neces- 
sary for keeping the cattle in the kraal 

It will probably be found in practice that the amount of 
dung and urine supplied by the cattle can be reduced belo^v 
the minimum necessary for rapid rotting of the compost, 
without unduly slowing down the process. This will 
automatically reduce the losses of nitrogen to a minimum and 
should even lead to appreciable gains of nitrogen from the air, 
by nitrogen fixation. 
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One considerable advantage this method will have in tbir 
Colony o\er the ordinary Indore composting is that the nrine 
will be more fully and more economically employed, since 
urinated soil is not available on most Rhodesian farms in 
sufficient quantities, and the urine is usually almost entirely 
lost. This better utilisation of the urine is of considerable 
importance, since it contains much nitrogen and potash and 
important hormones. 

The greatest advantages claimed for the modification are, 
however, that both ox labour and human labour are saved 
and it is considered that these economies will more than 
outweigh the possible losses. 

(To be continued.) 


Cleanliness Aids Insect Conteol. 
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Farming Calendar. 

OCTOBER. 

FOES8TEY. 

The main sowings of eucalypt seeds should be made either 
in seed trays or in well prepared seed beds. A well-broken 
soil forming a fine tilth in the seed bed ensures more suceess- 
ful germination and better plants. If transplants are being 
used, any seedlings which are ready should be pricked out. 

Seedlings in open beds may have their tap roots cut sp 
as to develops fibrous lateral X'oots, and thus produce good 
type stocky plants. Remember the plant feeds through its 
roots, hence the better root system the healthier the plant and 
the greater its chances of successful establishment. If condi- 
tions are favourable, cross-plough and harrow land for 
planting broken up in early autumn. Continue to guard 
against fires. 


OBOPS. 

Prepare your compost heaps for the rains. If not alrPady 
attended to, overhaul all farming implements and replace 
worn parts to ensure efficiency. Shell ground nuts required 
for the season’s planting. Ploughing of old lands should 
at latest, be finished this month. If seed potatoes will not 
keep in good condition until next month, they may be planted 
now, but they must be planted deep. Edible canna may be 
planted this month before rain falls. Also velvet beans, 
dolichos beans and sunnhemp towards the end of the month 
for gjreen manuring. Harvest winter cereals and plough 
under the stubbles as soon as possible after harvest. When 
rains have fallen, use every effort to improve the tilth of the 
lands which will be the first to be planted. On cloddy lands 
already ploughed* seiae the opportunity to break down the 
olodi^by^ disc and drag harrowing as showers of rain falL 
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A spiked roller is very useful for this work. A good tilth 
means good planting, and a good stand of maize. 

When necessary, keep the harrows going to check early 
weed growth. Clean lands at this time of year are an in^ 
surance against cutworm and other insect pests. If weather 
conditions permit, plant a trap crop of maize to attract the 
stalk borer. New land to be ploughed and intended for 
planting this season should be cleared of heavy grass or weeds 
by burning or cutting to ensure good work being done by the 
ploughs. Seasonal showers of rain are liable to spoil bricks 
unburned. See that bricks which have been made are pro- 
tected from rain. Clean out guttering and down-spouts of 
house and farm buildings. Press on with development work 
so as to have this completed before rains break. 


STOCK. 

Cattle * — Ranching cattle on granite veld will in many 
instances be in fairly good condition on account of the early 
grass in the vleis, etc. On the diorite soils and later veld 
the cattle owner will still have to watch his w^eaker cattle 
carefully. In any case all supplies of hay, ensilage, majordas, 
etc., should be carefully husbanded in anticipation of possible 
late rains, but at the same time every effort should be made 
to prevent cattle becoming weak. 

During the month of October and until such time as the 
rains have commenced and green grazing is available, dairy 
stocks require to be almost entirely stall fed. Cows in milk 
and cows due to calve should be liberally fed on succulents 
and concentrates in order that they may commence the 
dairying season in good condition, and make full use of the 
early grazing for milk production. Dairy cows that are 
underfed at this time of the year invariably produce milk of 
poor quality, and usually throw weedy, undersized calves; 
furthermore, they do not pick up in condition until com- 
paratively late in the season. 

During October, the qow^s ration should consist of 
succulents such as silage or green feed, etc., legume hay of 
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good quality and a liberal allowance of concentrates; a pound 
or so of a feed such as ground-nut cake is invaluable for dairy 
stock at this time of the year. 

Sheef . — The rams should be put in now to ensure March 
and April lambs. Good green grass or a bit of supplementary 
feeding will flush the ewes and ensure a bigger crop pf lambs. 
Keep the rams in during the day and feed them. Continue 
dosing the weaners well. Commence dosing very regularly, 
and in the more moist areas keep all sheep out of the vleis. 

DAIBYINa. 

Weather conditions are generally fairly warm during 
the month of October, and every precaution should be taken 
to keep the cream, which is used for butter-making or which 
is sent to the < reamery, as cool as possible. The can or 
bu(*ket containing the cream should be placed in a basin of 
water or concrete trough, in the dairy, and exposed to a 
draught ; a piece of kaffir blanket, which dips in to the water, 
should be wrapped around the can or bucket containing the 
cream. Churning of cream for butter-making is best carried 
out early in the morning — before sunrise if possible; the 
coolest waler obtainable should be used for washing the 
butter whilst in the granular stage. 

At this season of the year cheese-makers may find that 
the milk is deficient in butter fat ; this is generally the result 
of under-feeding or unsuitable feeding. Cheese made from 
milk of low fat content is invariably dry and hard, defects 
that are accentuated by over-cooking the curd or by cooking 
at too high a temperature. The curd should be firmed in 
the whey at a temperature not higher than 98 to 100 degrees F. 

VSTSRIKABY. 

OCTOBER— DECEMBEE. 

The first rains may be expected during this period, and 
due to heat and moisture tick life will become active and cases 
of redwater and gall-sickness and other tick-borne diseases 
may be expected. Occasional horse-sickness may occur during 
December. Vegetable poisoning may still be in evidence 
unless grazing becomes good. 
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FLOWEB aABDEN. 

All flower seeds, annual and perennial, may be sown as 
in September. A word or two on open seed beds may not 
be out of place here. These beds should be prepared in a 
sheltered position, and the soil should be well and deeply 
dug. This is most essential, as in this state the soil when 
once watered is more easily kept moist, and is not so liable 
to cake. The top dressing should be free from all un decayed 
vegetable matter, and when sown, the seeds should be covered 
with a thin dressing of fine, light soil, over which a thin 
covering of grass may be placed to check evaporation. 

Transplanting from boxes or beds should be done on a 
dull day or towards evening; the plants should be well watered 
before being removed, and the roots disiurbed as little as poss- 
ible, care being taken that the latter have their full depth 
and spread Trhen planting. 


VEGETABLE GAEBEN. 

As in September, nearly all vegetable seeds may be sown. 
Early potatoes should be earthed up when reaching the height 
of about eight inches. In planting a small amount of marrow, 
melon, cucumber, and pumpkin, the writer has found it 
economical to sow the seed one in a tin and transplant when 
about four inches high in hills. A few cucumbers planted 
in this manner yielded nearly 400 a week for about two 
months. Sw^eet corn and maize may also be sown this month. 


POULTEY. 

October is usually a hot month, and poultry keepers 
should therefore see that their birds have access to shade 
during the day. At the same time they should have plenty 
of air. One often sees birds during hot weather sitting under 
dense bushes, w^hich is almost worse than no shade at all. 

All houses should be examined and, if necessary, 
repaired. It is advisable to repeat the caution that birds 
must have dry quarters. 
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Many poultry keepers do not realise the vital necessity 
of giving their birds, especially the young stock, plenty of 
succulent green food during the hot weather. It should be 
cut up and placed in boxes or hoppers about 7.30 a.m. and 
6 p.m., and, if veiy hot, also at noon. It should never be 
placed in the sun. As much as tlie birds will eat should be 
supplied. Lack of it, especially during hot weather, causes 
a reduced output of eggs, smaller eggs and light-coloured 
yolks; further, a disease known as nutritional disease ’’ is 
likely to affect the birds and cause deaths. The symptoms 
are much like those of eye roup, without the well-known 
offensive smell of roup. It is due to the fact that vitamine A, 
which is present in large amounts in all succulent green 
foods, and which is so necessary for nutrition, is lacking. 
There is no doubt that many chickens and fowls die each 
year from this cause. 

Dneha , — These during the hot weather require even more 
shade than do fowls; they cannot stand the direct rays of the 
sun nor sultry heat. The houses should always have dry 
floors, and should be overhauled before the rains commence. 
Ducks slee[)ing on damp floors often contract rheumatism 
and cramp. The floor of the duck house should be raised a 
few inches, thus ensuring a diy bed. 

As many ducklings should be hatched as possible now, 
provided, of (*ourse, there is the prospect of a sale for them 
at ten weeks old. They thrive best in the wet weather. 

Turkeys . — Stop hatching until after the w^et season is 
over. To rear turkeys in the wet weather entails a good deal 
of time, labour, expense and often losses. Once a young 
turkey chick gets wet, it will probably die; at any rate, it 
will never be the same bird it would have been had it not got 
wet. Give the older turkeys all the range possible; the further 
afield they go, the better grown birds they become, and less 
is the expense of feeding. See also that their roosting 
quarters are water-tight before the rains commence. 
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Southern Rhodesia Veterinary 
Report. 

AUGUST, 1939. 

DISEASES. 

African Coast Fever was diagnosed on the farm High- 
lands, Salisbury native district. 

TUBERCULIN TEST. 

Twenty-three bulls and 119 cows and heifers were tested 
on importation, and of these 10 cows and 1 bull reacted to 
the test. The cows were destroyed and the bull was returned 
to the Union of South Africa. 

MALLEIN TEST. 

Forty-six horses, 16 mules and 30 donkeys were tested on 
importation, with negative results. Three horses were tested 
on exportation and there were no re-actors. 

IMPORTATIONS. 

From the Union of South Africa: 40 bulls, 142 cows and 
heifers, 45 horses, 16 mules, 30 donkeys, 1,135 sheep and 
goats. 

From Becliuanaland Protectorate : 553 sheep. 

From the United Kingdom: 1 horse. 

Eleven bulls and two heifers were imported from the 
Union of South Africa for Show purposes. 

EXPORTATIONS. 

To Union of South Africa : 517 oxen, 56 cows, 3 horses. 

To Portuguese East Africa : 101 cattle, 42 sheep and 
goats, 6 mules, 8 donkeys. 

To Northern Rhodesia : 2 bulls, 12 donkeys. 
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RE-EXPORTATIONS. 

To Union of South Africa: 1 bull. 

EXPORTATIONS— MISCELLANEOUS. 

To United Kingdom : Chilled beef quarters, 5,995 ; 
frozen boneless beef quarters, 953; tongues, 9,744 lbs.; livers, 
19,631 lbs. ; hearts, 7,100 lbs. ; tails, 10,330 lbs. ; skirts, 
3,895 lbs. ; shanks, 5,421 lbs. 

To Belgian Congo: Beef carcases, 132; mutton carcases, 
22; sheep plucks, 12; brains, 66|; sweetbreads, 36. 

To Northern Rhodesia: Mutton carcases, 24; pork 
carcases, 10. 

Meat Prodvctx from Liebig's Factory. 

To Union of South Africa : Corned beef, 37,416 lbs. 

To Basutoland : Corned beef, 480 lbs. 

B. A. Myhili,, 

Chief Veterinary Surgeon. 
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Editorial. 


ContrihnUoHs and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia, are 
invited. All communications should be addressed to: — The 
Editor^ Department of Agriculture, Salisbury. Correspond- 
d€7ice regarding advertisements should be addressed: — The 
Art Printing Works, TmI., Box 431, Salisbury. 


The Producers^ Dilemma— The following appeared in the 
Farmers^ Weekly of October 18th: “How and in what way 
the farmer can (‘ater to the needs of the situation created by 
war on a large scale, so as not only to serve the interests of 
the State, but in order to reap some return which he stands 
so sorely in need of, is a question that is anxiously occupying 
the thoughts of the farming community at large. The question 
would be easily answered if the precedent and experience of 
twenty-five years ago could be accepted as a safe and sure 
guide-all that would have to be done would be to follow the 
slogan ; Produce, produce, to the utmost extent of one's 
capacity and resources. That slogan was applicable and safe 
enough in those days when the limited range of crops culti- 
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vated in the Union was what the world was in most need of. 
A severe drought and a rebellious eruption prevented much 
advantage being taken of the situation in the early stages of 
the war, but in the end expectations were fulfilled. Export 
prices for maize rose to such a level as to cause alarm to stock 
raisers, w*ho agitated for the prohibition of any further 
exports. The general effec't of these high pric es, under the 
impression that they would be maintained, was to stimulate 
production on every hand, to send up land values and to 
en(‘Ourage a widespread campaign of farm improvement. 

Another and more lasting effect of that war vvas the 
establishment of se(*ondary industries, w'hich to-day have 
assumed such large and varied forms and whic h have contri- 
buted so largely to the self-sufficiency of the country. With 
these experiences in mind it is assumed that the present w^ar 
will again serve as a stimulant to both the primary and 
secondary industries. As regards the latter, optimistic hopes 
may be justified, and in that event will serve to widen our 
local markets for primary produce; but whether this market 
plus an extra demand from overseas for our produce will 
justify a strenuous programme of primary production is 
another matter. Because of vrhat happened during the last 
war w^e find it urged in some quarters that farmers should not 
only extend production of their staple crops, but should onc‘e 
more take up the cultivation of cotton and other crops of 
which there is likely to be a shortage; even the Angora rabbit 
is in the limelight again. But the trouble is that the effects 
of the stimulus to agricultural production given by the last 
war in all the great crop producing countries remains in the 
shape of surpluses of food and other stocks sufficient to provide 
for the needs of the wTirld for months to come. 

The United States has a huge accumulation of maize and 
cotton on hand on which Government advances hav^ been 
made and which it has been unable to dispose of without 
enormous loss to the Treasury, a position rendered still worse 
by bounteous harvests in sight. The same holds good in 
regard to wheat. Under these circumstances it would be 
unwise for the farmer to embark on any unrestricted pro- 
gramme of production that would involve an expenditure 
beyond his present means. Bather should he devote his 
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energies to carrying out his normal programme in the most 
efficient and economical manner possible; and it is here where 
the man who practices mixed farming is most likely to reap 
the reward of his labours.’’ 


OleanlinoM in Kovember. — Stalk borer damage can be (ion- 
siderably reduced if the last of the old maize stalks are 
destroyed well before the end of November. The first moths 
may usually be expe(‘ted to appear before the end of the 
month. 

If shelling dumps are not to be left to att as a source 
(»f field infestation by maize weevil, they should receive early 
attention. Most of them should by now have been taken care 
of. Those that are to be composted should be tackled as soon 
as there has been sufficient rain, unless the work can be done 
before that. Those lhat are to be burned should be spread 
ouf and burned at once to obtain a good soil-penetrating fire. 

Pests of fruit and cucurbits can be preventt'd from 
increasing by removing and destroying all windfalls and 
infested fruits regularly. Immature forms that are in citrus 
fruits now normally transform to adults which infest other 
susceptible fruits that are ripening. — Cleanliness Aids Insect 
(hmtrol. 


Be Persuaded.— Over forty years ago Dr. S. A. Forbes, 
internaticmally known economic entomologist and naturalist, 
and foriiier cavalry ( uptain in the American Civil War, who 
died in ]9:)0, wrote the following: “It is not the facts of 
entomology that we discover, but those we persuade the 
farmer, the gardener or the fruit grower to use diligently for 
the protection or the preservation of his crops, which make 
our entomology economic,” 

Let us, therefore, remind the farmer, the gardener and 
the fruit grower of the fact of entomology that Cleanline^^Ji 
Aids Insect Control, By following a policy of agricultural 
hygiene, these men <?an help to make an ec'onomic proposition 
not only of entomology hut also of agriculture. 
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The Conditions Governing the 
Hire of Government Boring 
Machines. 

By Major C. E. Goad, M.C., Boring Superintendent. 


The conditions under which farmers and other private 
applicants may obtain the services of the Government drilling 
machines for the purpose of boring for water are defined in 
the Water Act, 1927, as amended by the Water Amendment 
Act, 1938. Regtilations for the Hire of Government Drills 
for Water Boring, etc , are published in Government Notice 
No. 458 of the 29th September, 1939. 

Copies of these regulations are obtainable on application 
to the Director of Irrigation, P.O. Box 387, Salisbury, or the 
Irrigation Engineer, P.O. Box 566, Bulawayo. 

The following fuller details regarding certain sections of 
these regulations are published for general information. 
Applicants in the past have sometimes complained that 
regulations of this nature are not sufficiently self-explanatory 
and that they do not know what their commitments are likely 
to be if the services of one of these machines is obtained. 

Charges involved (Section 21)* — Charges for the drill are 
on a daily and not footage basis, a day being reckoned as a 
91* hour working period. The cost involved in hiring one of 
the machines comprise : — 

(a) A charge of £3 per day whilst the drill is being set 
up or dismantled and for carrying out a pumping 
test (12 hours or under). 

(5) A charge of £6 per day whilst actually boring or 
while essential operations in connection therewith 
in progress. This includes inserting, withdraw^ 
in^ or perforating casing and dressing of bits. 
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(c) A charge of £6 per day for any delays due to the 
applicant not supplying fuel, water or transport. 

{(J) The cost of casing put down to line the borehole ; the 
cost of casing varies according to prices prevailing 
at the time, but may be taken to range from 3s. lOd. 
per foot for 5 inch, 48. 6d. per foot for 6 inch, and 
11 b. 6d per foot for 8 inch diameter casing. 

(c) Where one borehole only is drilled on one applica- 
tion, an applicant will be <*harged a minimum sum 
of £50 in respect of such chargeK as are detailed under 
sections (n), (5) and (r) of Section 21. 

(/) A charge of lOs. per day is made in the case of drills 
driven by internal combustion engines. In the case 
of a drill equipped with a tractor a charge of 10s. 
per mile will be made to move the drill to the 
applicant’s site. 

Average Goats. — The list of charges detailed above appears 
formidable, but in actual fact the boring costs do not, on 
the average, amount to a considerable sum, and are cheaper 
than sinking wells to a corresponding depth in similar forma- 
tion. The only cases in which complaints are rec eived as to 
the high cost of boring are those where more than one bore- 
hole has had to be sunk on a property before a supply is 
obtained. 

The total footage drilled for private applicants since 
drills have been powered with crude oil engines has amounted 
to 18,814 feet, at an average cost of 14s. lOd. per foot, includ- 
ing the price of casing supplied, but excluding fuel, wnter 
and transport. This footage represents 148 boreholes which 
have been sunk for private applicants, of which 85 per cent, 
have yielded useful supplies of more than 2,500 gallons per 
day at an average depth of 125 feet. 

From this it w ill be seen that the total cost per borehole 
is under £95, and it wnll be admitted that if all boreholes 
could be guaranteed to be sunk for this figure, there would 
be no cause for complaint. Unfortunately, however, there 
can be no guarantee of this nature as the costs vary consider- 
ably in different formations, and during the period in question 
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the costs for individual successful boreholes have varied from 
7s. 7d. per foot to d4s. 4d. in extreme cases. Ju the majority 
of cases it is safe to assume that the cost per borehole will 
not exceed £150, including costs (»f fuel and transport. 

Method of Payment (Section 3) There are six juethods 

by which payment of the boring charges may be made, viz. : 

(a) By payment of a cash deposit of £75 and such addi- 
tional sums as may become due during the ]>rogress 
of operations. 

(h) By payment on demand of the full amount after 
completion of the work. Security recjuired being 
two })ersonal sureties who are holders of immovable 
property in Southern Rhodesia. 

(r) By payment of monthly in^talments over a [)eriod not 
exceeding two years. An interest (‘harge at the rate 
of 5 per (*ent, per aniuim on any outstanding instal- 
ments from due date to date of j)aymeiit and an\ 
balance outstandi the exj)i ration of sucli period 

until the amount due is paid in full. Security as in 
(/)) is recjuired. 

(d) By ])ayment of a ca'^h sum on completion of the 
boring operations and the balance by instalments 
under same conditions as (r). 

(e) By an advance from the Land Bank. In these cases 
applicants have to submit a certificate from the 
Manager of the Land Bank stating the amount of 
the advance that has been approved. 

(/) By an advance from Irrigation Loan Funds 
(ap])licable only to farmers). An applicant who 
wishes to take advantage of these facilities should 
make application cm a vseparate form for a loan to 
cover the estimated cost of the boring charges, the 
necessary forms being obtainable from the Irrigation 
Department. 

These loans are granted normally subject to 4| per cent, 
per annum interest charges and are repayable in annual 
instalments, the period of redemption varying from 5 to 10 
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years, dependent on the amount of the loan. The first annual 
instalment is usually tailed for about a year after the com- 
pletion of the work. 

The security retpiired for an irrigation loan is either two 
ptusonal sureties who are holders of immovable property in 
Southern Rliodesia, or failing that, the loan will be registered 
against the title deeds (»f the farm at no extra expense to the 
a[)plicant . 

All applications f(»r irrigation loans have to be a]>{)roved 
by the (ioveriioi‘-in-(\>uncil. 

Classes of Government Drills. (Section 13) The standard 

e(|uij>ment at present sup])lied <‘onsists of combination drills, 
the percussion or jumper portion tor boring through soft 
lormation and the rotary shot e(|uipment for boring through 
liard rock. Kitlier type may be brought into operation as 
re(|uired. All (bills in present use are drivcui by internal 
combustion engines. Then* are three types of drills. Single 
unit, doubb* unit and double unit with tractor. 

IMie l)irt‘<‘tor of Irrigation n*serves the right to send 
whichever type ot drill is the most convenient. 

Transport (Section 15).- The single unit recpiire one span 
of 14, and I s])an ot S oxen and two wagons with full teams 
(d oxen to moNe tin* drill, caravan and e(|uipment. 

The double unit as above, but witli (‘xtra team of 14 oxen. 

Double unit with tractor. The ap[)licant will not be 
called upon to su[)j)ly transport, but a (barge of 10s. per mile 
will l)e made. 

If the applicant can supply motor transport consisting 
of not less than a d-ton lorry fitted with tow hit(*h, short 
moves can l)e carried out in a reasonable time, but for mov^s 
(*o\ering a distance of more than 8 miles would require not 
less than one 8-ton and one b-ton lorry, providing the roads 
and gradients are reasonably good. Drills and caravan are 
mounted on pneumatic tyres. 

Speed of travel by motor vehi(*les is not to exceed 8 miles 
per hour. 
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Fuel and Water. — Sufficient fuel and pure drinking water 
is to be supplied by the applicant for the use of the drill fore- 
man and nalive staff, as well as wood fuel or coal for dressing 
bits. 


During boring operations a quantity of water is required 
to operate the diill, approximately 350 gallons per diem for 
percussion drilling and up to 1,600 gallons per diem for shot 
drilling. Practically any quality of water can be used for 
this purpose, providing it does not contain too mu(*h mud or 
silt. The plant is provided with square tanks of 200 gallons 
capacity, wffii(*h can be conveniently carried on a w^agon or 
lorry tor conveyance of water from source of supply to the 
drill. 

Geophysical Prospecting and Rebates Applic^ation for the 

bile of a Government drill must be accompanied by an appli- 
cation tor geophysical prospecting together wdth a cheque for 
i‘2 2 h. (made payable to the Accountant, Division of Agiicul- 
ture and liands), and Schedule A completed. In the event 
of boring being undertaken on the site selected the deposit 
wdll be deducted fiom the boring account. A site vselected 
by this means assures the applicant that, in the event of a 
supply not being developed, his application for a rebate will 
be recommended. If no favourable site is selec'ted and the 
appli<*ant still wishes to bore he must sign a form agreeing 
not lo apply foi a rebate. 

In cases where boring operations have been carried out 
in terms of these regulations (458 of 29th September, 1939), 
on a site a])proved by the Director of Irrigation and wffiich 
have been unsuccessful in the developing of a winter supply, 
an applic ation for a rebate of the actual charges under section 
(21) paragraphs («) and (h) up to a maximum of 75 per cent, 
of such charges will be considered. Applications for rebates 
should be made upon receipt of the account showing boring 
charges. 

No rebate wall be considered if a yield of 60 gallons per 
hour has been developed on an urban residential plot or 
industrial stand. 
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Rebates would be recommended for farmers, providing 
the applicant does not limit the area on which the site might 
be selected and supplies developed yield less than 200 gallons 
per hour. 

No rebate will be considered if the applicant wishes to 
bore in the botiom of a well, and all applicants are advised 
against this practice. 

General. — An application for the hire of a drill and 
geophysi(“al survey must be made on the prescribed forms. 

Since the charges are based on a daily rate it is in the 
applicant’s own interest to render all assistance possible for 
the expeditious carrying on of the operations. 

The drill foremen are instructed to submit their weekly 
ic[)orts to the applicant for signature before forwarding them 
to the Irrigation Division, and applicants are advised to 
satisfy themselves that the information contained therein is 
correct. No discussion as to their acinracy can afterwards 
be considered. 


SroKTs Item. 

The winner in the Farmers’ Handicap is Insect Control 
out of (Cleanliness. 
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Forking-Up Tobacco Seedlings. 


By B. (t. (lossir, Acton Farm, JOhloriuF). 


A writer of an American pamj)hlet on Boot-]b)t of 
Tobacco(^) given an iiustauce of a farmer who pulled from his 
beds sufficient plants to set half an acre, but finding them so 
badly diseased that the root systems were largely rotted off, 
he decided not to [)lant them and put them in a (‘ellar instea<l. 
After three or tour days the plants develojied new roots, and 
they were set in <me corner of a field of (|uite light, saruh 
loam. “At the end of the season,” the writer goes on to say, 
“no appreciable differen(*e (*ould be noted in either vigour, 
\ield oi* quality.” (With the remainder of the field, which 
had been planted with healthy })lants.) 

When I read this, '^ome years ago, 1 wondered it similar 
neatment v^ould not give similai results in the (ase ol 
eelworm. As it would not be possibh* to foretell the weather, 
so as to have plants pulled from tlie beds vseveral days in 
adTance of a good planting out spell, some other method of 
giving the seedlings a sec'ondarv root system had to be sought. 
In the end 1 decided on forking-up the beds. I bought a 
five-fironged digging fork, and (dioosing the evening of a dull, 
cool day, I forked-up a bed or two. The next morning the 
plants had \^ilted and looked very sorry for themselves, but 
1 kept them well watered, and s(‘attered grass over them to 
help keep them cool. About a week or ten days elapsed before 
the rains came, and during this period the plants puked up, 
and except foi a great many sun-scorched leaves, lo<»ke<l very 
healthy. At the same time they did not put on any (or at 
any rate very little) more growth, but appeared to use up 
their energies in forming a complete secondary root system. 
When a suitable planting day came and I pulled them from 
the beds, they came away very easily, bringing a lot of soil 
with them, and at the same time tlu*y had a tremendous 


(qThe Root-Roi of Tobacco caused by Tbielavia Basicola. By W. W. 
Gilbert, UvS.A. Department of Agriculture. 
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fiystenj of fine, fiberons roots. On planting): in tbe land they 
took hold (juiekly, and grew uj) without a cheek into strong 
plants. 

In order to test efficiently the degree of resistance — if 
any — of these plants to <‘elworm attack T, last year, gave Mr. 
Ilovy, of the Tobacco Eesearch Station, Trelawney, about 
five hundred of them, which he planted into nematode 
infested land. During the growing season he reported that 
tli(\v showed great j)ronuse, but after curing he found that 
they gave lO) a])pieciable improvement over the controls. 

However, it is nc)! as a presumably inefficient remedy for 
eel worm that I am writing to the Journal. It is to make a 
suggc^stion to thos(‘ growers who have plants ready before the 
lains <-ome. In the normal course these plants would be 
dug up and thrown away, but if the grower fears a shortage 
of seedlings, he might try forking them np, and so delay 
throwing them away for at least a week or two. The forking 
up breaks the majority of the roots, and has the same effect 
as the Forestry Department get when they cut under the 
roots of their gum tree seedlings. 

In any case, many farmers must have often wondered 
why we always pull our little plants from the beds. If we 
are planting out gums, or cabbages, or zinnias we ease them 
from the ground with a trowel or something. Why not fork 
up our beds just ])Tior to drawing the ])lants from them.^ It 
must (*ertainly give the seedlings a better (diance of living 
when they g-o out into the land, and as we are advised by 
J^reluwney{“) not to re-pick ov(‘r tobacco beds where jmssible, 
it would not matter what happened to the plants remaining 
unpicked. In any (‘use, the forking taking place on a dull 
day and after rain, they (‘ould come to no harm. 


(^) Practical Methcxls for the control of Tobacco Mosaic.^ By I. P. Norval, 
Tobacco Research Station, Trelawney. 
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Farming Calendar. 

NOVKMBKE. 

FORESTEY. 

The sowing of eiicalypi seeds should he (*ompleted hy the 
middle of this month. If fresh seed of eedrella toona is 
available, sowings should be made. Keep the seed beds 
moist and free from weeds. The tap rools of early seedlings 
may be (*ut back in order to form hardy, sloeky plants most 
suited for planting. Continue with pricking out if trans- 
plants are to be used. Pre])are all land to be planted by cross- 
ploughing and harrowing. A well ])repared soil is a good 
fertiliser; it assists establishment and reduces lailures. Fires 
are still a menace, and all fireguards should be kept in order. 


CROPS. 

Have you a reserve of seed maiz(‘ for replanting? Take 
note when the first rains fall, and see what leaks there are, 
if any, in the farm buildings. Do not neglect to effect sucdi 
repairs as are necevssary. Early in the month see that the 
planters are in perfect order, and that they drop the different 
seeds to be planted evenly and at the right distance. Try 
them out on the farm road. Hasten the work of getting the 
lands for early sown crops into as good a condition for seeding 
as possible, so that the first and most favourable opportunity 
for planting may be seized. The young plants make more 
rapid growth in a good seed bed. Utilise exceptionally early 
rains for this purpose rather than for planting. The holes 
for check-row planting of maize can continue to be prepared 
until sufficient rain has fallen to allow of planting. Velvet 
beans and dolichos beans for seed or hay may be planted dry 
if the land is in good order. With favourable Weather 
planting of maize, velvet and dolichos beans will commence 
about the middle of the month, and will continue as the 
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condition of the land and the rainfall permit. Main crop 
potatoes should be planted for now on to January. Dhal 
may be planted for seed or preen manuring — if for seed, 
a frost free situation is necessary. Kaffir corn for seed may 
be planted this month. Green-manure crops requiring a 
long growing season should be planted. Destroy, by feeding 
or burning, early planted trap crop of maize or volunteer 
plants which have become infested witli stalk-borer. Plant 
the first of two traps for witchweed before the rains. It can 
be sown on a stubble and covered by disc-harrow. 

If weeds are begining to show, keep the harrows going 
in front of the planters. If weeds are too advanced to be 
killed by drag harrows and too numerous to be dealt with by 
hand labour, use the disc-harrow or lightly re-plough the 
land. If the tilth is good, do not be afraid to harrow the 
young maize. This will save much labour later on by 
destroying the wee<ls while they are small. 

Check-row your maize to reduce hand labour on witch- 
w^eed control, or plant at 6 feet by 9 inches and use a spring- 
tooth cultivator. 


STOCK. 

Cattle . — Normally rains should have fallen and the veld 
should be plentiful now. Beyond careful dipping, ranchers 
should not have much uorry. If the season is bad, the poorer 
cattle should be drafied out and given a little hay, ensilage 
and maize daily. 

In a normal year veld grazing .should be plentiful in 
November, and the feeding of dairy stock is then very much 
simplified; veld grass in a green and su(‘culeiit (Condition is 
practically all that is required for animals of less than average 
production. Heavy milking cows, however, on early pasture, 
require extra feed in the form of concentrates, while the latter 
should always be fed to dairy stock which are in poor con- 
dition at this time of the year. Young calves should not be 
turned out to graze wdth the herd, and in wet weather are 
best kept in a clean, dry, airy pen. Weaned stock, which 
have not hitherto had access to green pasture, should j© 
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gradually ac(*ust()iued to the chanpe in diet and may at first 
be turned out to f»-raze for short periods. Young stock on 
pasture should also receive a small daily allowance of 
concentrates. 

Sheep , — The rams should now he working well, only 
allow the rams with the ewes at night. During the day they 
should be kept at home and allowed with the ewes from 4 in 
the afternoon until 8 (u* 9 in the morning. Keep all sheep on 
the high dry lands. Where hookNvorm is present dose now\ 


DAIRYING. 

Farmers hU})plying cream to the ( reamery should adjust 
the (‘ream screw to the se})arator so that the latter will 
separate a cream testing 45 per cent, butter lat. Cream of 
this consistency will keep better than thinner cream. It 
should be borne in mind that it is practi(‘ally impossible to 
produce first-grade cream it the cattle are milked in a muddy 
kraal. In the abstnu'e of a c(nv shed, every endeavour should 
be made to erect a small milking shed in which lour or five 
COW’S (‘an be tied, milked and fed. A small shed of this kind 
is also essential to obtain clean milk for cheese-making. 
Milking in a muddy kraal invariably results in a gassy, bitter 
cheese being jirodmed. 

The shevles of the cheese room should be sciubbed w’ith 
boiling water and soda, and f(»r the last rinsing a weak 
solution of fojinalin may be used. This should prove effective 
in controlling cheese jjests. 


FLOWER GARDEN. 

All seeds may now be planted. Annuals for January 
flowering should be sowm, amongst w’hich the following will 
be found to be excellent in this Colony: — Balsam, Calliopsis, 
Centurias, Chrysanthemum, Dianthus, Escholtyia, Marigold, 
Mignonette, Callardia, Phlox, Poppy, Nasturtium, Nigella, 
Verbena and Zninia. These are all hardy, and may be sown 
in the open either in beds or in the position desired for 
flow^ering. Advantage should be taken of each shower of rain 
during this month to keep the soil well worked and loose. 
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VEGETABLE GAEDEIT. 

All ve^etul)le seedn may be howii during this month. 
Tomatoes and early peas and beans should be staked. The soil 
should be kept loose aii<l free from weeds, which now get 
troublesome. Sow pum|)kins, mealies, peas and potatoes. 


POULTRY. 

Some bird^' will uou be eommeneing to moult. This will 
cause a decrease i?i the number of eggs laid. The poultry 
kee[)er, theietore, should see that his birds come through the 
moult as (|uickly as j)ossible. Some birds will lay and moult 
simultaneously, but there are the strongest, most vigorous 
tind the best layers; the majority do not. The process of 
moulting is a natural one, but it a severe strain on the 
system. Fowls that are not too fat, and (an stand extra feed 
at the commencement ot the moult, come through it best. 
More green and animal food should be given, and the utmost 
(‘are taken that they are not (*xj)osed to ((dd or wet, otherwise 
th(‘y will not only take longer to moult, but go off in condition. 
A little linseed stewed, or lin>eed meal, or* ground nut meal 
and milk should also be given. There will next month be 
a demand for table birds, and such as the poultry keeper 
intends to sell should be selected. In making this selection, 
it is no use clioosing (dd or seraggv birds, for it is hopeless 
to attemj)t to fatttui tliese, or make them good tabl(‘ birds. 
Do not cooj) them up till a fortnight or so before they are 
to be sold; gi\e theui free range and feed them well, with at 
least one f(*ed of soft food mixed with nulk once a day. 
Turkeys destined for the ('hristmas market should liave free 
range, but also a feed of soft food (uice a day, and a good feed 
of mealies in the evening. 


MAKE MORE COMPOST and BECOME <<COMPOST MENTIS.* 
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Price List of Forest-tree Transplants, 
Ornamental Trees and Shrubs. Hedge 
Plants. Creepers and Seeds. 

OBTAINABLE AT THE GOVERNMENT FOREST 
NURSERY, SALISBURY. 

AS AT i M- NOVEMBER, 19^9. 

1. Transplants of forest trees, etc*., as far as in stock, 
are obtainable at the subjoined rates. 

2. Orders should be addressed to the Conservator of 
Forests, Salisbury; or Manager, Forest Nursery, P.O. Box 387, 
Salisbury, 

3. All orders must be accompanied by a remittance in cash, 
bank note, postal order, draft or cheque, made payable to the 
Department of Agriculture, Salisbury. Under no circumstances 
will plants or seeds be sent out or taken away from the Nurseries 
unless paid for. Stamps to the value of one shilling will be 
accepted. 

4. a 411 transplants uie despatched at Itale 10 on lailways 
at purchaser's risk. The tiaiisplants aie wateied as far as 
this is possible by the railway staff. 

5. All prices quoted are for delivery free at any station 
or siding in Southern Ttbodevsia. Bond motor service charges 
are payable by consignee and must be included in remittances. 

G. Puicbasers of irees contained in tins either of 25 or 4 
trees ore requested to return the tins, carriage forward, to 
the nursery fiom which they were obtained, or to the 
Manager, Forest Nurseiy, Salisbury. If the tins are not 
returned within two months from date of issue, they will be 
charged for at the current rate of petrol tins (M. each). 

7. No trees will be reserved unless specially booked. 
Orders will be executed in order of receipt as trees are ready 
for despatch. Every efFort will be made to comply with 
instructions of purchasers. 

8. Transplants of forest trees, when quoted at per 1,000, 
are growp in half paraffin or petrol tins containing 20 to 25 
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transplants. The average weight of each tin is about 25 lbs. 
Height of transplants, about 3 to 12 inches. 

9. Transplants of larger size, from 1 ft. to 3 ft., are also 
supplied four in a tin at per tree Weight of tin, about 25 lbs. 

10. Shrubs and ornamental plants in single tins have a 
weight of about 5 lbs. 

11. To pureliaseis of forest trees, the following reductions 
are made : — 

{a) When the number exceeds 1,000, the price is 
£3 5s. per 1,000. 

ih) When the number exceeds 5,000, the price is 
£2 14s. per 1,000. 

(c) Special quotation for orders over 20,000. 

12. Ordei’h for seed are posted or railed free of charge. 

13. Though every care is taken to supply trees and 
seeds true to name and of good quality, no guarantee can be 
given in thi^ lesjiect, more particularly in regard to seed. 

14. Intending tiee planters are invited to apply to the 
Conservator ot Forests, Division of Forestry, Salisbury, for 
advice as to the most suitable trees for growing in the various 
climates and soils of the Colony, and on the best methods to 
adopt in the formation of plantations, wind breaks and shelter 
belts. 

15. No responsibility taken after trees, shrubs, etc., have 
been accepted by the Railways. Any claim for loss or death 
should be made to the Railway Company. 

10. This list cancels all j)revious lists. 

Price of Transplants.— For convenience, the following 
symfwls are used to indi'*ate the purchase prices of trans- 
plants : — 

A — Trees, 25 in tin, at 2s. 3d. per tin, £3 5s. per 
1,000; £2 14s. per 1,000 for orders over 5,000. 

Q — Trees and shrubs, 4 in tin, at 4d. each. 

D — Trees and shrubs, 4 in tin, at 9d. each. 

j; — Trees and shrubs at 9d. each; extra large up to 
2s. 6d. each. 
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CupressQs semper virens, Common upright An ornamenta] tree for gardens and cemeteries. Also A. C. 

var. pyramidalis cypress useful as a shelter tree. Grows under similar con- 

ditions to the “var. horizontalis.” 
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o . . , . ^ ^ Price of Price of seed, 

iiotamcal Name. Common Name. Remarks. trans- 

plants. Lb. O2. 

Encalyptus meiliodora Fellow box A medium-sized tree, useful for shelter belts. Produces A. 15s. Is. 
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Alstonia scholaris — A white flowered shrub, 6 feet high, similar to E. 

Oleander. 

Anona reticulata ... ... Custard Apple Small deciduous bush up to 10 feet high, bearing the well E. 

known custard apple. 

Bauhinia galpini Pride of de Kaap A rambling shrub, bearing orange-red flowers. Hardy. E. ... pkt. Is. 
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Cassia capensis Cape laburnum A rapid-growing shrub, bearing masses of bright yellow E. 

flowers. 

Oestrum aurantiacum Ink berry A small shrub, bearing orange flowers in profusion. E. 

C’astanospermum aus Australian chestnut ... A very fine shade tree similar in growth to Cedrela but 

trale with shiny evergreen leaves and pretty flowers.* 2s. 6d. each. 
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large, scarlet, leaf-like bracts. Very showy. Double 
and single varieties. Also single pink variety. 

Poinsettia albida ... ... Poinsettia ... As above, but with single yellowish white bracts. E. 

Psidium pomiferum ... Guava ... A small, hardy, evergreen tree, bearing edible, yellow D. E. 

fruit. 



Ponica granatum Pomegranate A shrub or small tree, having shining leaves, large 

scarlet flowers and large red fruit. Makes a useful 
hedge when well cut regularly. 

Pyracantha angustifolia Hawthorn Fruits golden and hang throughout the winter. Ever- 

green shrub. Useful as a coarse hedge. 
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Botanical Name. Common Name. Remarks. Plants 

each. 

Thuya orieatalis Thuya A very hardy conifer that withstands heat, cold and A.C. ... pkt. Is. 

drou^t, and does not mind heavy soils. Slow- 
growing. Of small size. Very good for hedges. 
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Ficus repens — A valuable climber for walls, etc., used in places where 

the Virginia creeper is grown, but clings to the 
surface much better than the latter, rather slow at 
first, 

Hedera helix Ivy A dark evergreen climber. Best in shady, cool climates. 
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1 normmm tenax isew Zealand nax A useful green foliaged plant, about 4 

sword-like leaves. 

Wasbingtonia robusta Fan palm A strong-growing fan palm. 

Palms 2s. 6d. to 5s. each. 

Offsets of Bamboos supplied during January only. 
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Compost. 


By S. }). Tim SON, Assistant Ag:rirnlturist. 


SECTION IT.— EX1»LANAT0IIY. 

The process ol rotting. What is happening in the heap of compost. 

In order to ensure that the composting shall be intelli- 
^^ently riiariaged, and therefore proceed rapidly and economic- 
ally, it is necessary to know somethin}:^ of what is happening 
in tlie heaps during deco!n])ositio!i. 

The rotting of the ^^aste materials is carried out chiefly 
by (‘ertain micro-organ isms found in the soil Of these certain 
fungi commence the process of i)reaking down the organic 
material, and the bacteria assist and complete the work. In a 
properly rotting lieaj) after the first turn the temperature 
should rise ra})idly to somewhere about 130° to 140° V. within 
a few <lays, and soon after this the materials should be greyish 
white in appearance due to the growth of the white fungus 
my(‘etium. 

An iron rod should be ke])t handy io the heaps for testing 
ilieir temperature. If it is thrust into the heap and left to 
heat for a minute, and then pulled out and tested by hand 
it is possible to keep in touch with the process, and a little 
experien(*e of this test soon indicates wdien a fresh turn is 
required. An undue drop in temperature usually indicates 
that more air is recjuired, and eithei too little or too much 
moisture is present. 

Both the fungi and bafderia require a proper sup])ly of 
water, air and nitrogen, in order to carry on their work; also 
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a sufficiently temperature, and a neutral or slightly 

alkaline medium io work in. 

Water.— Sufficient moisture, but not an excess, is rec[uired. 
An excess causes a drop in temperature owing to Ihe slowing 
up of the process. If ai any time the heap be(‘ome8 water- 
logged owing to continuous heavy rains, turning it wdll 
remove the excess moisture, and «issist aeration at the same 
time. Excess of \\ater tends to ex< lude air by packing the 
heap. If the heap becomes too dry. on the other hand, owing 
to a continuous drought, it may be spread out again into a 
heap 16 feet wide at any time, so as to ensure* (|uick and ample 
wetting by the next rains; and then immediately after the 
lain it shoTild l)e built up into a heap of the stair dai'd size of 
to feet high by 9 feet broaei. 

Air. -An ample air supply is absolutely necessary in order 
to supply the oxygen reejuirements of the micro-organisms. 
This is regulated by avoiding trampling the heaps when 
building and turning; by shaking up the materiabs thoroughly 
at each turn; by avoiding ex<‘ess of moisture by giving extra 
turns during heavy continuous rains as already mentioned; 
by avoiding the use of excessive quantities of soil; and by 
keeping to the stan<lard dimensioiivS of the heap laid down. 

The experience of the last two years indicates that extra 
precautions are recjuired in this (Wony to ensure jrroper 
aeration of the heap, owing to the packing and temporary 
water-logging of the heaps during j)eriods of heavy rain. It 
is, therefore, recommended that whenever possible one or two 
ventilating channels should be cut in the ground extending 
the full length of the heap and a yard or two beyond the heap 
at either end. If two (diannels are made they should be spaced 
about three feet apart and they should be made as follows: — 

Cut a channel 9 inches wide and three in(‘be8 deep. Down 
the centre of the floor of this channel cut another one 4 to 5 
inches deep, and about 4 inches wide. Old bricks are then 
laid in and across the upper channel wdth a space 3 to 4 



inches between them. The bricks serve to keep the lower air 
channel from becoming blocked. (See figure.) 
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r f - 
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GROUND 




BRICK. 
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— 


channel. 
r r U X 


These ^entilldion channels greatly assist the aeration of 
the heap in that part where aeration is most needed, namely, 
the l)ottom. The writer strongly recommends that they be 
used on any site wJiich is regulaily employed for c*ompost, and 
he considers that even on temporary sites the small extra cost 
and trouble involved will be well repaid by the saving in the 
labour of turning, and by the better (jiiality of the compost. 

Gren} .should he irithered before (‘omposting, since 

ill the green sa})py state they tend to close up the air-spaces 
in the heap, and so reduce aeration. Proj)er aeration is neces- 
sary not only to ensure the proper progress of rotting, but 
because* in tlie absence of it large losses of nitrogen may take 
plai'e owing to the activities of other types of micro-organisms 
which attac k the nitrogen compounds, and break them down 
to free nitrogen gas. and gaseous oxides of nitrogen. 

Nitrogen,- The micu’o-organivsms require a sufficient supply 
of nitrogen tor building up into their body jirotein. Part of 
the organic or combined nitrogen (chiefly in the form of 
proteins) is given off as ammonia during the rotting process, 
but this is absorbed by the soil and is (‘onverted into the 
nitrate form by other mi(^n>-organisms. 
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When the rotting process is finished the micro-organisms 
die, owing to lack of food, «and the nitrogen in their cell or 
body tissue is converted by other bacteria in the soil into 
soluble nitrate nitrogen, which is directly available to plants. 

Therefore during this process there is little or no danger 
of loss of nitrogen by leaching by the rains until the process 
of rotting is finished. In fact, when it proceeds properly, 
and there is no excess of nitrogen in the materials, large 
gains of nitrogen may be made from the air, by nitrogen 
fixation by free-living bacteria, and by the agency of the root 
nodule bacteria of the sunnhemp or other legume grown on 
the heaps. 

In the cattle kraal, however, there are always huge losses 
of nitrogen to the air in the form of guvseous nitrogen and 
oxides of nitrogen or ammonia, and by the leaching of the 
urine, and nitrates by the rain. 

Loss of nitrogen will, however, take place if the ripe 
compost is stored in heaps too long before use. But, this 
should seldom happen to any great extent in this (k)lony, since 
the process fits the seasons so admirably. The process com- 
mences with the rains, and should finish with the ending 
of the rainy season, and if the compost is then spread and 
ploughed under it is safely banked in the dry soil until the 
following crop is sown. 

The proper supply of nitrogen is regulated by the pro- 
portions of dung and urinated soil added to the “mix’^ and 
by the proportions of the crop wastes of high or low nitrogen 
content which are employed. If the normal amount of dung 
is used then approximately 75 per (*ent. of the crop wastes 
may be of low-nitrogen content. 

If no dung or other source of extra nitrogen is used then 
at least one-third of the wastes should be of high nitrogen 
content. 

Below is a list giving the common farm wastes according 
to the rough cla8sifi(*ation used above. 
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High Nitrogen Wastes. 

(1) Young green gi‘a«8. 

(2) Soft green weeds. 

(d) (heen siinnheinp, or oilier 
legumes. 

(4) Legume crop residues and 
spoilt legume hays. 


Low Nitrogen Wastes. 

(1) Maize rubbish of all kinds. 

(2) Old dry grass. 

(d) Spoilt hay and silage. 

(4) Stalks of sunflowers, cot- 
ton, and sunnhemp after 
harvesting. 

(5) (kueal straw and chaff. 

(6) Thatching gruvss. 


The farmer will find the analyses of Tthodesian foodstuffs 
publislu‘d as Departmental Bulletin No. J0d5 of assistance. 
Any suitable material having a (rude protein conteni of 10 
jier cent, or more can be placed in the category of high- 
nitrogen wast(*s. 

If excess of nitrogen is present in the (‘omjiost hea\) the 
jircxess will [irocetal more rajiidly, but loss of nitrogen will 
take place in tlu* form of ammonia or nitrates, and this is 
un(‘conomic. If there is a sh()rtag(‘ of nitrogen in the mixture 
then the process may be slowed (hmn so much that it will not 
b(* finished in one rainy season. It may assist the farmer to 
mix his wastes economically if it is mentioned that one part 
of green sunn-h(‘mp, not more than three months old, with 
three parts of wheat or barley straw without any other 
nitrogen supply, makes approximately a perfect mixture of 
materials for (‘omposting without adding any dung. Some 
soil, and wood ashes or lime, would also be recpiired, of course. 

(h’O]) wastes may be composted in normal time without 
the U'*ie of anv (»xt('rnal sour(‘e of nitrogen, either in tlie form 
of dung or any other matiuial, providing the mixture of 
materials contains the proper proportion of nitiogen. The use 
of some animal dung Is ahrags adii'^ed, however, since there 
is an increasing body of evidence that, besides supplying 
nitrogen, and stimulating nitrogen-fixation , the use of animal 
dung leads to the ripe (*onipost (‘ontaing certain growth- 
promoting, or stimulating substances, without whiidi crops 
do not thrive vso well, and are not vso resistant to diseases and 
pests. Some of these have already been isolated and synthe 
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sised, and several are now marketed eoinmercially for tiie 
p\irj)ose of stimulating the root -growth of (*ut tings. Such 
substanees are kmiwn as Hormones. 

Other Sources of Nitrogen. — One of the principal virtues of 
the Indore compost is that no materials except su(‘h as are 

present on any farm, on uhich oxen are used for traction, 
are ne(‘essarv to make it. 

Inorganic sources of nitrogen, such as vsulphate of 
ammonia, nitrate of soda, cyanamide, nitrothalk, etc., have 
been recommended for (‘om])ostiiig low-nitrogen mateiials 
such as wheat straw, without the use of animal dung, by 
various writers in the local Press and elsewhere, recently, but 
the writer strong} ij deprecates their use^ m exceptional 

circvinstanres, since thereby the cost per ton of compost is 
greatlg increased ^ and this mag re7u]er the process unecono- 
mical. 

If inorganic source^ of nitrogen alone are employed in 
composting, the cost of a 5 tons per acre dressing may rise to 
somewhere in the neighbourhood of £4 to £5, where only 
low-nitrogen material such as wheat straw are composted. 
The (*ost of making a 5 ton dressing of rain-watered eompoBt, 
using only farm sources of nitrogen, should not exceed lOs., 
and should be appreciably lower under favourable conditions. 
Compost of high quality has been ma<le in the Colony for 
less than Is. per t(ui. 

When organic, combined sources of nitrogen such as are 
found in animal dung, bone-meal, sunn-bemp and other vege- 
table materials, are properly employed, there should be no 
loss of nitrogen uj) to the (‘ompletioii of the rotting process, 
but definite gains. 

Ayyar* has shown, however, that rapidly available 
inorganic nitrogenous comj)ounds such as those mentioned 
above are unsuited to climatic c onditions similar to ours, since 
they cause too rapid a decomposition in the early stages, 
resulting in loss of nitrogen. In heaps in the open a loss of 
26-40 per cent, of nitrogen was observed. The use of slowly 


* UtiHsation of Farm Wastes. Agric. Jour., Madras, Vol 21, p. 335. 
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available soun*es of nitrogen suc^b :ks bone-meal and dung gave 
even rotting, and reduced the Iosh of nitrogen to 5 per cent. 

Nevertheless, the householder who (ainnot employ animal 
dung, or the fanner or markel gardner who, fcjr some reason, 
finds it essential to speed u}) the composting process, may 
employ sul]>liate of ammonia, nitrochalk, or cyanamide as 
their sources of nitrogen. The ajnount recjuired will vary 
greatly according to the type of materials to be composted, 
but as a rough guich^ it may be mentioned that G8.2 lbs. of 
sulphate of ammonia are re(|uired to rapidly decompose a ton 
of a material such as wheat straw, or maize husks and stalks, 
which have a low nitrogen content in the neighbourhood of 
(1.5 per ccmt., or a crude protein cc^ntent of about d.O per cent. 

AV'here about one ([iiartei* of the mixed wastes are of 
relatively high nitrogen (‘ontent one ])ound to two pounds of 
sulj)hate of ammonia per cubic* yard of wastes sliould suffice. 
The actual niinimufii auiouai required must he f(nind hy 
e,rperien<u\ and tf the same mixture of materials is always 
used this is si mplified. It ammonia is given otf freely during 
rotting then the supj)ly ot sulphate of ammonia has probably 
been too generoiis, and must be cut down in future. If, on 
the other hand, too little sulphate of ammonia has been added 
then the rotting proct‘ss will be unduly slowed down. 

The same proportion of cyanamide as of sulphate of 
ammonia maj^ be used. About 25 per cent, more nitrocffialk 
must be employed, but sinc-e it contains 50 per cen*. c*alcium 
carbonate, a parallel reduction in the amount of lime used 
may be made, ('alcium c‘yanamidc also contains lime, and 
in considerably greater proportion than in nitrocdialk, «inc‘e 
it contains a total calcium ecj^ui valent of 60 per cent, calcium 
oxide, or the equivalent of rather more than its own weight 
of calcium carbonate, or agricultural lime. 

To yield about the same weight of nitrogen as 1 to 2 lbs. 
of sulphate of ammcjnia, to 9 lbs. of bone-meal (4.4%. N) 
are required, and these c|uantitievS will sufficje for one cubic 
yard of wastes, of whic*h about a quarter have a relatively 
high nitrogen content. 
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The use of bone-meal is reeoinraended as an artificial 
source of nitrogen for composting, where thin is required, and 
particularly where the phosphate content of the wastes, as in 
maize wastes and old dry veld grass, is know^n to be deficient, 
and where the price is about £t) per ton. 

Ee(‘ent investigations into the factors controlling the 
manufacture of compost, which have been carried out at the 
Imperial College of Tropical Agriculture in Trinidad,* have 
shown that the use of sulphate of ammonia as a source of 
extra nitrogen causes a considerable increase in the acidity 
of the compost heap. This is of course, undesirable, and it 
is therefore rec*cmimenclecl that it should not be used if the 
other materials mentioned are obtainable. 

Other Kequirements ol Micio^orga^msms.--— Phosphates . — The 
micro-organisms carrying out the rotting of c‘rop waistes 
recjuire a c*ertain amont of })hosj)hate tc) use tor building u]) 
into their body tissue. With a nonnal mixture of several 
types of c-roj) wastes and lesidues, there wall usually be 
sufficient phosphate for tlieir use. 

Where crop w*astes sucdi as maize wastes, and old dry veld 
grass or thatc hing grass alone are being com])oste(l, there may 
wudl be a sliortage of phosphates, and the addition of a small 
C|uantity of one of the clieap basic* ])hosphates suc*li as rock 
phosphate may be added with the soil and wa)od ash. Besides 
phosphates, roc k phosphate also c'ontains bases, which are 
useful in maintaining the reaction of the compost heap near 
neutrality. The u riter has used basic* slag at the rate of 1 bag 
per 50 to 75 cubic* yards of heap under such circumstances. 
Slag also C’ontains l)ases, wdiicli are roughly ec|uivulent in lime 
value to the same weight of agricultural lime. One bag oi 
slag can thus, besides suj)plying phosj)hate, re])lac e an ecpial 
quantity of agricultural lime, or three bags of wood ashes, in 
the compost heap. 

Where an external source of nitrogen is also required 
bone-meal may l)e used to supply phosphate, since it contains 
about 4 per cent, of nitrogen in addition to the phosphate 

^Experiments on C\»mpost Making, by R. Cecil Wood, Emp. Jour, of 
Experimental Agriculture, October, 1938. 
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and also lime. Bone-meal (‘ontains bases, which are equiva- 
lent to about halt its weij^ht of agric ultural lime. 

Bases. — The micro-organisms work most vigorously in a 
medium which is between neutral and slightly alkaline. 

To ensure these conditions basic material such as wood 
ash, agricultural lime, and burnt lime are added to the 
compost hea]). The wood ash contains a varying proportion 
of lime according to the amount of leaching by rain it has 
undergone. The more it has been leached, ihe higher is the 
proportion of the lime, since other materials such as the potash 
are lost. Wood ash in Rhodesia contains about 18 to 50 per 
(‘ent. of lime ((5iO). It also contains about 0.4 to 5 per cent, 
of ])otash, and the same percentage of phosphate oxide. 

The ordinary loam soils u Inch are approximate!}^ neutral, 
also contain baM^s, whic li are useful in maintaining the right 
reacdion of the compost. The ordinary sandy soils are apt to 
be rather acdd in reaction, and the sandy vlei soils are usually 
very acid. Some of the he^avy black vlei soils, on the other 
hand, may (‘ontain a very high proportion of lime, and these 
would be ])ar1icularly valuable for use in compost, since they 
would supply all the lime ne(‘essarv, as well ns the clay, fungi 
and bacteria. 

Varying Proportions of Ash and Soil.- Tn the tables of 
proportions of materials given above tlie proportions of vsoil, 
and of lime aiui wood ash, vary. Tlie reason is that if the 
amount of soil added is redu(‘ed below the maximum, then the 
projmrtion of lime or wood ash shouh^ be increased in order 
to adjust the amounts ot lime and other bases added to the 
heap. It is better to err on the side of adding rather more 
ashes or lime than is necessary, than to add too little. 

SaiL-^-The soil added to the com])ost heap is required for 
the following reasons: — 

(1) To supply bases such as lime to neutralise acidity and 
maintain the reaction of the pro(*ess near neutrality. 

(2) To supply clay to form a collodial film on the surface 
of the waste materials, which assists the fungi rapidly to 
commence their action. 
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(3) To supply the nec^essary fungi and hacteria. 

(4) To temporarily absorb ammonia. 

Where the soil is known to be ciefinately acid, the propor- 
tion of wood ash or lime should be increased, and that of the 
soil redticed to the minimum found by trial to be necessary. 

Sandy soils do not 8U{)p]y much clay or basic materials, 
and it is recommended that never more than 18 parts by 
volume to 420 parts of wastes should be used, and trials should 
be conducted with less and less to find the minimum propor- 
tion. More lime should be added where sandy soil is employed 
than where loam soil is used. 

Oung Slurry can replace Olay of the Soil.— The lack of clay 
in sandy soils can be corrected by sprinkling a thin slurry of 
fresh dung stirred up in winter. If this is sprinkled over the 
materials as the heap is being built, a thin film is formed over 
the surface of the materials, which replaces or reinforces the 
film normally formed by Ihe clay of the soil. This serves to 
assist the fungi to commence their work easily and rapidly, by 
giving them a supply of moisture, and food materials handy 
for their immediate use. 

In the same way when the proportion of loam soil is 
reduced to the minimum, the lack of (day may be made good 
by the use of dung slurry, 

tfse of Dung Slurry always worth while.— The use of the 

dung slurry w’hen building compost heaps can always be 
recomjiiended, since it is extremely effec tive in ensuring a 
quick start of the rotting, and also, more important still, even 
rotting throughout he heap. 

The little extra trouble caused by tising it is far out- 
weighed by the big saving of labour obtained by reducing the 
quantity of soil in the mixture to the minimum. When the 
normal amount of soil recommended for the Indore process is 
used (8G parts by volume in the above table of proportions) the 
soil represents a large proportion of the finished compost, ^nd 
a considerable proportion of the labour employed is required 
for the collection and spreading of the soil, and later in riding 
and carting the lipe compost. 
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Eaduetng the Soil Zncreasee Biimus Oontent.— It must be 
borne iu mind that such a reduction in the proportion of soil 
used will be followed by a proportionate increase in the pro- 
portion of humus in the ripe compost, and therefore of its 
inanurial value. 

The rate of application per acre (an therefore be reduced. 
As a rough guide it may be stated thai if a reduction in the 
soil be made from 36 parts to 18 ])arts by volume in the 
mixture recommended in Section 1., tlnm a 5 to 6 tons per 
acre dressing will be roughly ecjuivalent to an 8 tons dressing 
with the full 36 parts of soil. The economy made in the 
labour of carting and spreading the compost will be obvious 
from the above tigxires. 

Excess of Soil. — The use of any exc ess of soil beyond the 
recommended nuiximum is very inadvisable, since not only 
xvill it have the disadvantages outlined above, but it will cause 
the heaps to pack more, and air will be excluded; and loss 
of nitrogen will take place by the ac t ion of anaerobic bacteria 
in breaking down the nitrogen compounds 1o the gaseous 
forms, ammonia and free nitrogen. 

Use of Minimum Quantity of Soil.—For these reasons 
farmers are advised to reduc e the proportion of soil, especially 
sandy soil, gradually until they find the minimum recjiiired, 
and replace the clay and basic material in it, by the use of 
the dung slurry, and increased amounts of ashes or lime. 

To be economic it is essential that the cost of making 
compost shall be reduced as far as possible, and this is one 
way of doing this. 

The writer has found that, where the soil is red or 
chocolate loam, half the maximum proportion laid down will 
suffice to ensure good breakdown of almost mature sunn-hemp 
and old grass. The finished compost contained 5.3% more 
organic matter (lowss on ignition) than that made with 
the full quantity of soil. 

Oroaa4iioculatioii from Older Heaps. — Another means of 
speeding up rotting, and ensuring even rotting, is by inocula- 
tion of the heap at the first turn, by sprinkling a small 
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quantity of the material from an actively rotting heap about 
10 days old over the heap as it is turned. The material taken 
should be white with the fungous growth. 

When making the dung slurry, this fungus material can 
be mixed with it, together with some of the wood ashes or 
lime, to make a thin slurry, which is then sprinkled lightly 
over the materials as they are turned. Only a very light 
sprinkling is required. 

In the same way at the second turn, a small amount of 
compost from an actively rotting heap about dO days old may 
be lightly sprinkled over the materials as they are turned. 
This inoculates the heap witli active bacteria. 

When vstarting compost making, wsmall ‘ ‘pilot’ ^ heaps 
can be made and watered artificially to provide the requisite 
material for these inoculations. In making winter compost 
these cross inoculations are particularly valuable, since they 
can be carried on from one heap to another successfully, and 
this is found io increase very greatly tJie virulence or activity 
of the strains of fungus and bacteria. 

Cracking Hard Materials, — Hard materials such as whole 
maize stalks, cotton stalks, tobacco vstems and roots, and sun- 
flower stalks, are not easily attac'ked by the fungi, as they are 
protected by the hard wmody “bark” or outer covering. 

If these are included in the compost heap and it is desired 
to complete the rotting wdthin the four months of the wet 
season, then they should be cracked or crushed, either by 
placing them in a cattle kraal for a week or twm, or by placing 
them on a track or road freely used by farm traffic, or by 
running a heavy roller or culti-packer over them. 

Where such nmterials form a large proportion of a 
compost heap there is a greater need to use dung slurry, 
and the full amount of soil, than for a normal mixture of 
materials. 

Where sunnhemp is composted on the land it is strongly 
recommended that all such hard materials be mixed with the 
sunnhemp in the temporary kraals. This solves the problem 
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very simply, and the time and cost of (urtin^ will be repaid 
by rapid rotting, and a reduction in the labour of turning the 
heaps at the first turn. 

Combined Use of Compost and Phosphatic Fertilisers.-- 

Compost made by the methods described contains only a small 
percentage of phosphate, and it should be used in conjunction 
with dressings ot phosphatic fertilisers. In this way the 
best results from both the (‘ompost and the fertiliser will be 
obtained. Particularly in add soils the humus of the compost 
is extremely valuable in tending to prevent the fixing or 
immobilising of the added phosphates by the soil in a form 
unavailable to crops, by their combination with aluminium or 
iron. Thus the humus increases the availability of the 
j)ho8phates added to an acid soil. It is possible that a reduc- 
tion in the normal rate of aj)plication of phosphatic fertilisers 
may be possible wheie compost is used, but each must test 
ibis carefully for himself, and no general recommendation 
can be made 

Many farmers have asked the writer whether the separate 
spreading ot the phosphatic fertilisers (aniiot be avoided by 
mixing the latter with the (‘ompost in the heaps. This can 
l)e done, of coiiise, but if the farmer wishes to apply a definite 
amount ot phosphatit fertiliser per acre, a carefully taken 
(‘omposife sample of the finished compost will have to be 
analysed, if he is to know just how much phosphate he is 
adding per acre. 

The writer cannot recommend ibis method of applying 
the phosphates with the compost, since he is of the opinion 
that the farmer will have difficulty in regulating the exact 
application of the phosphatic fertilisers at the rates found 
most profitable by experience. 

Compost and the Common Crop Diseases and Pests.— Since 
the compost is made from crop residues the question of 
whether diseases and pests can be carried over from year to 
year through the compost is one of some importance, particu- 
larly to the maize grower, who is composting maize residues, 
since the question of the control of the diplodia group of 
diseases is of some moment. 
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An enquiry was addressed on this matter to the Director 
of the Imperial Mycologi(‘al Institute and his reply is given 
below : — 

‘^Replying to your letter of the 20th March, I believe 
that there would be very slight, and probably no risk, ot 
spreading the maize diseases caused by Diplodm zeae and 
Gihherella sauhinefn by adopting the Indore method of com- 
posting the stalks, tiash, and mouldy cobs, provided the 
material is suitably prepared and the method properly carried 
out. The optimum temperature for the germination of the 
spores of the mycelial growth of Ihplodta zeae lies between 
80® and 86° F. and the maximum between 95° and 104°; a 
temperature 10° higher than the maximum if maintained for 
a relatively short period under the conditions of aeration and 
humidity of the fermenting mass would destroy that fungus 
and other pathogenic fungi. In a normal fermentation the 
temperature during the first few weeks may rise to about 150° 
F. and be maintained near that for a considerable time; such 
a temperature under the moist conditions of the fermentation 
must be rapidly destructive to the pathogenic fungi.’’ 

It would appear, therefore, that wliere compost is propeily 
made there is little or no risk of the spread of these diseases 
by its use. The same (‘annot be said of kraal manure, since 
high temperatures are not maintained throughout the manure 
for any time, and the possibility of danger in this regard must 
be borne in mind. 

Tobacco Difeaaea. -Since it is known that some of the 
tobacco "^spot” diseases wdll withstand the temperature of flue 
curing without being killed, it seems clear that there is danger 
in the use of the tobacco crop residues, such as primed leaf, 
old stalks and scrap, in (‘ompost w^hich is to be applied direct 
to the tobacco crop. 

If, however, the compost in which these minerals are 
incorporated, are applied to the crop (other than tobacco) 
preceding tobacco, there should be no danger of fostering the 
various diseases of this crop by the use of compost, and there 
is evidence that the proper use of organic manure renders the 
tobacco crop more resistant to disease. 
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Compost made from other materials, excluding tobacco 
wastes, can be safely applied to tobacco. 

F«it«.^The common maize pests, such as the stalk borer, 
ear worm and weevil, will not be able to live in properly made 
compost. 

Eel worm, also, vill not live through the (omposting 
process. 

To sum up the position briefly, it is considered that the 
only danger of spreading plant pests and diseases by the use 
of properly made compost, is in the case of the tobacco crop 
as already mentioned. 


SECTION III. 

COMPOSTING THE SITNNHEMP OllEEN-MANUKE 

CROP. 

There is undoubtedly a valuable pla(*e for Indore compost 
in Rhodesian agriculture as a means for eliminating the great 
waste of organic matter in the maize crop wastes, and the 
other crop residues which are burnt each year, and also in 
preventing the great wuiste of plant food which is being lost 
from the cattle kraals and feeding pens of the Colony, by 
the extensive lea(*hing, and denitrification which take place. 

However, the writer is convinced that there is a still 
greater field of usefulness for the modified technique of com- 
posting outlined below, which it i^ suggested should be 
applied to the suiinheinp green-manure crop. 

It is necessary here to make it clear that at present the 
claims made for the system only apply to the sunnhemp crop, 
and to the heavier loam soils, and not to other green-manures 
or to the sandy soils. The evidence on which the system has 
been designed will first briefly be given. 

Defects md Disadvantages of Green-manuring — Although 
the practice of green-manuring has been of great value to 
Rhodesian agriculture, it suffers from the following serious 
defects and disadvant^iges : 
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(1) A large proportion of a farmer^ land is idle and 
unproductive each year under green-manure. 

(2) The nianurial value of the green-manure depends too 
much on factors outside the farmer’s <*ontrol, such as the 
rainfall following ploughing under, and preceding the 
planting of the maize crop. Results are variable and unde- 
pendable. 

(»‘l) Much damage is done to the tilih of the heavy soils 
by the farmer being forced to plough under the crop when the 
soil is too moist, because he is w^orking against the time factor. 

(4) The top growth of the sunnhemp crop only gives a 
small additonal yield from the following maize crop compared 
with that given by the stubble alone. 

(5) Only a portion of the green-manure crop can be 
ploughed in under the optimum condition^ of time, soil condi- 
tions, and weather, owing to the slowness of ploughing. 

^ (6) A second ploughing is nearly always necessary, and 

this is very hard on the oxen, and (*ohts money. 

Ploughing in versus Reaping Sunnhemp. — In five different 
series of experiments covering the past 11 years the increased 
yield of maize obtained by ploughing under the whole sunn- 
hemp (‘rop, as compared with ploughing under the stubble 
only, has been as follows: — 1.10 bags per acre; 0.99 bag per 
acre; 1.94 bags; 0.91 bag; and 1.86 bags per a(*re. The 
average ot these results is 1.26 bags per acre. This is borne 
out by the observations of experienced farmers, many ot whom 
have informed the writer that they have been able to see no 
difference in the effect on the following maize crop of plough- 
ing the whole sunnhemp crop in, and the effect ot the stubble 
alone, where part of the crop has been reaped for seed. 

It is necessary to emphasise that in this comparison of 
the manurial value of a sunnhemp stubble with that of the 
whole crop ploughW under it (‘an only be fairly made where 
both are of the same stage of maturity. In other words, the 
effect. of a sunnhemp stubble 10 to 12 weeks old cannot fairly 
be compared with that of a whole crop ploughed in at the 
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nominal stage of maturity, which is about 16 to 18 weeks. 
From t^e results of past research, and also from the indica- 
tions of field experiments which are not yet complete, it can 
be stateci with reasonable certainty that, within certain limits 
which cannot yet be exactly defined, the more mature a sunn- 
hemp stubble is the greater is its manurial value to a following 
crop of maize. Furthermore, it must be borne in mind that 
if the stubble of a sunn hemp (‘rop (or of any other legume) 
is worked by plough or other implement before the seasonal 
rains end then a considerable loss of nitrogen and other 
soluble plant foods will be lost by leaching out to the sub-feioil 
by the rain, particularly during the first month of the 
following rainy season when the maize crop is too young to 
take up large quantities of plant foods. 

Therein lies one of the main advantages for the farmer 
('f working with a stubble instead of ploughing the whole crop 
under. He need not (and hhould not) plough it until the 
rains finish, and he thus avoids much loss of plant food from 
the soil, particularly the nitrogen in the form of nitrate. 

Manurial Value of Sunnhemp Compost Experimental 

Evidence . — In 1985-»l(j an experiment %vas laid down at the 
Agricultural Exj)erimeni Station at Salisbury with the object, 
amongst others, of finding the manurial value of the top- 
growth of a CTO]) of sunnhemp, when it is reaped and made 
into compost. 

The experiment was designed in the form of ten ran- 
domised blocks of six treatments; eacdi plot was 1 — 20 acre 
in area. Only three of the six treatments are showm in the 
table of results given below, vsince those are the only ones 
of interest here. The full results were published and fully 
discussed elsewhere,* but it should be mentioned that the 
statistical analysis show^ed that the results were clearly signi- 
ficant, the calculated value of Z being 1.6892, and the 
observed value of Z at the one per cent, point being 0.6540. 

The results are tabulated below , being expressed as the 
percentage increases in the yield of maize compared with the 
yield of the two cMjntrols reckoned as 100. 


•R.A.J., September, 1938. Report on Experiments 1936-37. 
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Tieatment 

Percentage increase in yield of 
maire compared to the controls 
teckoned as 100 

The V hole sunnhemp crop 
ploughed under at 14 weeks 
from date of planting. 


(^ompost made from the lop 
growth of the sunnhemp 
crop cut at 14 Meeks from 
date of planting. 

mM 

Compost made from the top 
growth of sunnhemp crop 
returned to the land on 
M'hich the crop wm grown. 
Sunnhemp 14 weeks old 
when reaped. 

159.49 


It will be seen lliat the (‘ompost made from the top- 
growth of the suimhemp crop by the method laid down in 
Section I. has a rather higher manurial value in the year of 
application than the whole sunnhemp crop ploughed under. 

Seduction of Area of Idle I»and under Oreen-manure Poeaible. 

— The above experimental evidence indicates that the farmer 
can with considerable profit reduce the areaof land idle under 
sunnhemp each year by at least fifty per <*ent. by composting 
the top-growth, since the stubble of a sunnhemp crop only 
gives on the average a yield of maize 1.26 bags per acre less 
than the whole crop of sunnhemp ploughed under, and the 
latter appears to be equalled in manurial value by the top- 
growth of the sunnhemp crop alone, after it has been made 
into compost. 

OaiUi and Before describing the modified vsystem 

of composting Suggested, the potential profits and losses of 
the system as compared with ploughing under the whole sunn- 
hemp crop may be estimated in tbe case of a farm in the maize 
belt with 600 acres under the plough, of which 200 acres are . 
normally green-manured, in order to illustrate the potential 
benefits of the system. 
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Under the system suggested only 1.00 acres of sunnhemp 
would be grown each year, and the top-growth composted and 
applied to the other 100 acres whi(?h would normally be green- 
manured. Of course, in the first year no compost is available, 
and the whole 200 acres should be under sunnhemp, and half 
or more of it would be composted. 


Table of Potential Gains and Losses, 


Losses. 

Gains. 

(1) 126 bags of maize 



j (4) 1,200 bags maize 



@8/3 f51 

19 

6 

1 in 3rd year 

= £-495 

0 

0 

(2) Cost of making 



1 (t5) Saving on 

2n(l 



(jompost % 1 / - 



j ploughing of 200 



per ton, and IQ 
tons per acre, on 



a<ires Ca^ 4/- 

= 40 

0 

0 

100 acres = 50 

(3) (’omplete fertili- 
ser 200 11)8. per 

0 

0 






1 

Total gaiuvS 

£535 

0 

0 

acre on 1(K) acres 

(14/- per acre) = it) 

0 

o| 

Total losses 

£171 

19 

G 

Total losses £171 

19 

6 

Xett gains 

£363 

0 

6 


The items in the above table may be elaborated as 
follows : — 


Item 1. — This is simply the lovss of yield on the 100 acres 
of stubble due to removing the top-growth, at 1.26 bags per 
ac re, which has been found by experiments over 11 years as 
specified above. 

Item 2. — Compost has been made in this Colony for 
Is. 6d. per ton where all the materials were c arted to a central 
site, and much hand labour used. It has been found by one 
farmer^ who has composted 35 acres of sunnhemp tops on 
the lines suggested here, that the total cost of labour and 
depreciation on implements and kraals is less than Is, per 
ton of compost where the yield of compost per acre is 10 tons. 


*Ooiiipo»ting tb« Sunnhemp Crop by P. G. Deeds. R.A.J., Oct.. 1958. 
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It is estimated that the yield of compost per acre of sunn- 
hemp will usually exceed 10 tons for a normally well growm 
crop in the maize belt, and for a heavy crop will reach 16 
tons per acre. 

Item 3. — This is a dressing of 200 lbs. per acre of a com- 
plete fertiliser having an analysis of approximately 25.1% 
PaOs (total) 4.1% nitrogen, and 3% potash. The cost per ton 
of the materials for mixing on the farm is £6 5s. Od. approxi- 
mately. Kailage and spreading are retkoiied at 15s. per ton. 
This fertiliser has been used with suc(‘ess for several years by 
farmers in the Mazoe Valley and elsewhere. 

Item 4. — The yield of maize in the third year, on the 100 
acres w^hich re(‘eived compost in the first year, with 200 lbs. 
per a(*re of the above fertiliser, is estimated at 12 bags per 
a^Te. The average pay out per bag for the past three years 
is 8s. 3d. 

Item 5. — On a sunnhemp stubble, or on a maize stubble, 
only one good ploiighing is necessary, and thus the second 
ploughing necessaiy after ploughing in sunnhemp, w^hich is 
so hard on the oxen, is avoided. 

This table of losses and gains is merely intended to assist 
the farmer, who contemplates a change of system, to decide 
whether it may be worth his while or not, and it is only 
suggested that he should test the system on a moderate scale 
to start with until he has gained experience. 

‘‘Hidden'' Gainn. — Neither the extra cost of riding and 
spreading the compost, nor the costs of cultivation, reaping 
and marketing the extra 100 acres of maize are included. It 
is considered that these items may be more than balanced 
by the ‘‘hidden’^ gains which are to be expected, but are 
impossible to estimate a(*curately. For instance, the normal 
practice in the maize belt is to sow^ the sunnhemp crop in 
dry soil just before the rains. This means that much damage 
is done to the tilth of the heavy soils by ploughing it under 
whilst the soil is still moist during late February and early 
March, whereas in the system suggesetd the sunnhemp stubble 
should not be disturbed until the soil is dry, or almost dry. 
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Moreover, in a proportion of years heavy losses of maize 
may be caused, probably by leaching out of nitrogen by late 
rains in March and April, and pai*ticularly by the first 
month^s rain of tire following wet season, when green«nianure 
crops are ploughed under in late February and early March. 
This is very well illustrated by the results of an experiment 
published in the October, 1937, issue of this Journal, where 
a sunnhemp crop of approximately 14 weeks’ growth in each 
case was ploughed under at fortnightly intervals from 
Februaiy 21st to April 21st, 1936. The results are tabulated 
below. 


Sunnhemp crop (in eacn 
case 14 weeks old) j 

ploughed under on : j 

Yield of following 
maize crop per acre 
in bags of 2CX) lbs. | 

Percentage increase in 
vield due to later date 
of ploughing undei. 

February 21st, 1936 

14.22 

190 

Marcli 7th, 1936 

15.36 

108.08 

March 2l8t, 1936 . 1 

16.75 

117.78 

April 6th, 1936 | 

17.56 

123.41 

April 21 st. 1936 | 

17.75 

124.89 


The rainfall during March, 1936, was 5.44 inches, and 
during April, 1936, 0.56 inches of rain fell. 

Since the sunnhemp crop was approximately the vsame 
age in each case a1 ploughing in, it is probable that the losses 
in yield <d‘ the following maize crop are due to the too early 
nitrific'ation or rotting of the sunnhemp, and subsequent losses 
of plant foods due to leaching by rain. Much of this loss was 
no doubt caused by the first rains in November, 1937, before 
the young maize was able to take uj) the available nitrogen ; 
c'ertainly in the case of the sunnhemp ploughed in on the 6th 
and 21st of April, since only 0.30 inch of rain fell after the 
31st March , and this fall wUvS preceded by a dry period of 
several weeks and therefore probably had no leaching effect. 

LcNwes by Iteaching of Plant Poods Avoided Where the 

top.growth of u sunnhemp crop ivS removed for composting 
£md the stubble left undisturbed until the cessation of the 
seasonal rains, these large losses should be avoided, since the 
micro-’Organisms in the soil require not only moisture but 
the ample supply of air brought about by ploughing to enable 
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them to convert the insoluble organic nitrogen, and other 
plant foods, in the siinnhemp stubble, into the soluble forms, 
whi<^h are subject to leaching by the rain. 

In connection with the losses of nitrogen in the soluble 
nitrate form by leaching there is one point of great 
importance, which is usually lost sight of, and that is that 
nitrate does not pass out of the soil by itself. It musi be in 
combination with some base. For instance, for every pound 
of nitrate nitrogen leached, either 0.7 of a pound of calcium 
(the active principle of lime), oi 0.8 of a pound of magnesium, 
or 2.8 pounds of potassium are also lost, or equivalent pro- 
portions of all three. 

It is therefore clear that green-manuring in this Colony 
must lead to considerable losses of available lime and potash 
from our soils. These can be largely avoided by the compost- 
ing of the top-growth, and early planting of the following 
crop so that the latter will be in a position to utilise the 
nitrates as they are formed in the soil, before they can be 
leached away. 

Again, it often happens that the ploughing under of the 
snnnhemp crop is unduly delayed by heavy rains, so that 
much of it is too mature to exert the best effects on the follow- 
ing maize crop. 

The writer has frequently seen large areas of sunnhemp 
being ploughed under when almovst mature. In such cases 
unsatisfactory results on the following maize crop may occur 
owing to (a) temporary nitrogen starvation of the young 
maize; {b) an excessively open seed-bed causing the soil to 
dry oiit unduly during the dry spells, and making it difficult 
for the roots of the young maize plants to obtain their food 
supplies; (c) phosphate starvation of the young maize owing 
to its temporary immobilisation by the micro-organisms 
carrying out the rotting of the sunnhemp; possibly also (J) 
shortage of oxygen in the soil for the same reasons mentioned 
under (c); (e) an inferior stand of maize due to unrotted 
material interfering with planting. 

These ill-effects are obviously absent when a stinnhemp 
stubble is ploughed up after the seasonal rains have finished, 
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as is clearly proved by the remarkable stimulation of the 
young maize, wbirh has been always noted, under varying 
seasonal conditions since 1931 at the Salisbury Experiment 
Station, and also in the Mazoe Valley and elsewhere. 

When ploughing under a large acreage of suimhemp 
there must necessarily be several weeks difference in the time 
of ploughing under of the first and last ploughed portions of 
the crop, with the inevitable losses already mentioned, due 
to leaching of plant food or over-inatririty of the sunnhemp. 

Some of the above losses can be partially avoided by later 
sowing of the sunnliemp, but this interferes seriously with 
farm organisation, and in any case green-manuring must 
remain a gamble on the weather conditions, since if later 
sowing is adopted the early cessation of the rains will entail 
a poor growth of sunn hemp. 

Where the sunnhemp tops are composted, since the 
reaping will normally be done in dry weather and on dry 
soil, in the last week of March and in April, as ixientioned 
below, all these difficulties are practically eliminated, and 
a much more dependable and regular manurial effect will be 
obtained over a period of years, than in the case of green- 
manuring. 


{To be continued.) 


BOir^T LET THE CIBASS aitOW UVOSB TOTTB FEET- 
THEE IT IHTO 00MB08T* 
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Mycological Notes. 


13. DIPLOUIA AND FIELD HYGIP:NE. 


By J. C. F. Hopkins, D.8e., A.I.C.T.A., Senior Plant 
^ Pathologist. 


The Mycological I^otcvS on the ‘‘Diplodia’' danger which 
appeared last month in the journal have elicited a whole host 
of enquiries from maize growers throughout the Colony, and 
it is surprising to find v^o many farmers who are unaw’ure of 
the details of seed treatment and the benefits to be derived 
from it. It is, how^ever, gratifying to observe the ready 
response to the appeal for action to reduce the annual damage 
to the maize crop caused by disease. 

Not only have enquiries been received regarding seed 
treatment, but considerable corresjiondence has dealt wdth 
growers’ experiences and difficulties in controlling “Diplo- 
pia/’ Some have taken this Branch to task for exaggerating 
the dangers of the present position, whilst others have accused 
us ol under-stating the case. Each correspondent is, of course, 
judging the statements published re(*ently in the light of the 
condition of his owui crop — more particularly this year’s crop. 
Some growlers have experienced heavier losses than usual 
dtiring the past season, whilst others have been more 
fortunate, or have taken greater precautions, and find the 
taouldy grain to be somewhat less than usual. But a general 
survey of the Colony, a^s represented by the grain handled in 
the mills, shows that the amount of Diplodia in the last crop 
is much above average, and although the machines are set 
to clean the maize more thoroughly than is ustially required, 
yet much of the meal is tinged writh pink. The inference to 
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be drawn from this is that a very large number of cobs were 
this year attacked more or less severely by one of the 
"‘Diplodia’^ fungi, which accounts for the high percentage of 
infection. 

Grain may not be visibly discoloured and yet be suffi- 
ciently badly diseased as to cause a set-back to the young 
seedling. Slightly discoloured seed may produce no plant at 
all, or perhaps only a weak, spindly one. Obviously dis- 
coloured grain will generally not germinate or, if it does, 
the emerging seedling will almost invariably die off. For 
all of these reasons, seed treatment with one of the mercury 
dusts available on the h»cal market (namely, (Vresan and 
Agrosan) is urged upon all growers. Two pounds of dust to 
tive bags of seed is tbe required dose, and the cost amounts 
to about l|d. per acre. It is important to coat the seed 
thoroughly with the disinfectant, and this is accomplished 
by rotating seed and dust in a sealed drum for five minutes. 
Arrangements have been made with local agents to supply 
seed-treatment drums to growers at <*ost price, and it is under- 
stood that they are being sto<*ked by the Farmers’ Co-op Ltd., 
Salisbury. They cosi £i , but a drum without fittings muy 
be purchased for a few shillings. 

So much for seed treatment. It is simple and cheap and 
goes a long way towards counteracting the eftects of 
uneconomic farming methods. But “Diplodia” is so 
thoroughly established in Khodesia and South Africa, that 
it is beyond human capability to-day to get rid of the disease 
by such a simple specific alone. Protecting seedlings is only 
one side of the question and does not strike at the root of the 
trouble. It is a necessaiy palliative as long as seed remains 
infected with disease, but it does not eradicate disease from 
farms where “Diplodia” is firmly established— that is on 
all tuaisse farms in the Colony. There is just as much hope 
of banishing permanently the common celd from the human 
population by giyi^tg doses of cough mixture as there is of 
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completely eradicating ‘‘Diplodia” by the application of a 
Heed dressing. 

The problem must be tackled on a much wider basis and 
speetaeular results must not be expected in one season. It is 
true to say that every farm in the Colony contains ‘‘Diplodia’^ 
in some guise or otlier. It may be in stalks imperfectly 
ploughed under; it ina}- be in old cobs thrown on the ground 
<luring reaping; it may be in husks and cores left ro^od the 
shelling dump, or it may be in litter lying round the kraal 
or the compost heap. Wherever it is, one thing is certain. 
The fungus will produce spores which will be distributed by 
the wind on the new crop, setting up infection which causes 
mouldy cobs and more infected seed. 

There is only one effective way to reduce the amount of 
mouldy grain produced in the Colony and at the same time 
t(' decrease the high percentage of infection in the seed, and 
that is to remove the sources of infection by whatever means 
is practicable. Broadly speaking, there are two lines of 
attack 

1. Dtaposal of trash by 
(a) feeding and/or 
(h) composting, 

(c) cutting and ploughing under early in the year, 
(//) binning where necessary. 

2. notation of crops. 

Both these methods (‘an be rightly classified under the beading 
Plant Sanitation or Field Hygiene. If it can be understood 
that plants require liygienic surrouEdiugs in which to thrive 
just as much as animals and human beings require them, 
then it is obvious that infecded vegetable matter, whether 
dead or alive, must be lemoved from the vicinity of growing 
crops. It is not the usual practice for human beings to have 
in their midst the (corpses of fellow creatures who have died 
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of, say, »mall-|)OX, so why should it be considered safe to 
leave dead mealie plants, which are infected with ‘‘Diplodia/’ 
in the midst of a newly sown crop? 

The life history of the “Diplodia’’ fungi, the damage 
they do and the ways in which they can be attacked have been 
worked out by scientists and the infonnation passed on to 
the agricultural world during the past ten or fifteen years. 
Control measures have been standardised and are in general 
use in most civilised parts of Ihe world, and although the 
scientist continues his investigations with the object of still 
further improving control measures, yet the stage lias been 
reached when reasonable <*ontrol rests not so mmdi on the 
efforts of the scientist as on the eflforts of ihe farmer. Plant 
hygiene is no more a matter for an expert than seeing that 
people keep thtdr bodies clean is the duty of a doctor. To 
quote a recent editorial in Troptral Aynwlfurii^t* : ‘‘The 
scientist should discover by research the vulnerable ])oinfs in 
the life histories . . . and Tmmdcast the information . . . and 
he may organise demonstrations and, by their means, create 
a temporary form of mass enthusiasm, even of mass hysteria; 
but sustained interest in sanitation must be born within the 
indiAdduul/’ 

Efficient disposal <»f crop residues and (urcfully j)launed 
rotations are two of the main pillar^ which support the 
agricultural industry, but particularly where maize cultiva- 
tion is (‘oncerned, these two pillars are extremely rickety and 
in most cases have been replac^ed by weak but showy substi- 
tutes or have been allowed to collapse. Unless they are 
quickly restored and assisted by the other two pillars, namely, 
good seed and seed treatment, there is danger of the whole 
edifice crumbling. 

“Ciplodia^’ can only be brought within reasonable 
control if the following practices are tborouglily carried out : 


44ifric5»i xciii., 2, p. 66. 
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(1) Plant only good seed. 

(2) Treat seed to protect the young plant. 

(8) Dispose of crop residues by composting. 

(4) Practice long rotations. 

To argue that one or other of these methods is imprac- 
ti(*able is no solution to the problem and will not eradicate 
‘‘Diplodia.’’ The practicability of an operation is governed 
b\^ the will to try. 


B'ugs and beetles take their toll 
hut 

Cleanliness Aids Insect Control, 
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Important 
to Mmze Growers 

Witchweed 

By the Division of Agri(*ulture. 


Owing to the shortage of labour tlie control of witchweed 
by (‘ultivation will probably be more difficult than it has been 
in the past, and every means of reducing the hand labour 
employed on this work must be utilised. 

One of the best methods of economising hand labour for 
witchweed control is by wide>spacing of the maize to enable 
implements to be used for killing the parasite right through 
the growing season. A spacing of 6 feet between roWvS and 
9 inches between plants in the row can be recommended, since 
this was found in a four years' trial at the Agricultural 
Experimental Station at Salisbury to give the same yield of 
maize as a spacing ol dti x 18 inches. Wider spacing between 
the rows and closer spacing in the rows caused a reduction in 
yi(‘ld and are therefore not recommended. 

The results of this trial are re])ublished below to enable 
farmers to judge for themselves. 

The following tabulation shows tlie average yields 
obtained from cjuadrupHcafe plots during the season ]9f32“33 
and 1933-34 and the averages of similar trials during the two 
])revious seasons, 

yields of Maize in Bays per Aere. 


Distance of 
Planting. 


No. of 
plants 
per acre. 

vSeasoii 

1933-34. 

Season 

1932-33. 

Seasons 

1930-32. 

Average 
4 Seasons 
(18 plots) 

3 ft.. 

X 

18 

ins. 

9,680 

22.14 

~"lT6f"“” 

20.61 

20.11 

6 ft. 

X 

9 

ins. 

9,680 

22.48 

16.55 

20.33 

20.00 

9 ft. 

X 

6 

ins. 

9,680 

19.03 

16.00 

17.24 

17.35 

9 ft. 

X 

9 

ins. 

6,463 

17.75 

15.60 

16.23 

16.39 

9 ft. 

X 

9 

ins. 

+ Beans 

17.18 

16.69 

15.49 

15.86 
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A sparing of 0 feet enables a section of a spring-tootb 
harrow to be used for cultivation, and a light pole attached to 
its rear enables it to be steered clos^ to the rows. 

An ordinary 5 or 7-tined expanding cultivator can also 
be conveniently used, and this is preferred by one experienced 
farmer, though he did not test the setdion of spring-tooth 
harrow with a steering handle attached to the rear. A half 
‘^sweep^’ should be attached to the rear inside point of the 
ordinary cultivator. The point of tliis can then be worked 
close to the row, 

AVhere hand-planting is done, a spacing of 6 feet by 18 
inches, lea\dng two plants io the hill, (an be used. This 
spacing nas successfully used last season. 

It is realised that fallen or wind-blown maixe stalks 
towards the end of the season will interfere uith the wwk, 
but much labour can be 8a\ed beloie this point is reached; 
and it is likely tliut in many cases the labour required to lift 
and tie up the maize to allow cultivation will be less than 
that required to hand cultivate the uitchueed. Especially 
will this be true vhere the infestation is severe. 

Furthermoie, ue now knim that much of the “wind- 
blowing’^ of maize is due to the atta(‘ks of the Diplodia group 
of diseases weakening the stems and Iheir anchoring roots. 
This trouble (*an be appreciably reduced by treatment of the 
seed by one of the mercurial comjKumds vbi(‘h are recom- 
mended for this purpose. Partiiuilars of this treatment can 
be obtained from this Department. It is partirmlarly neces- 
sary to carry out this treatment of the seed this year, because 
of the serious infestation of seed maize by Diplodia that has 
been found to exist, owing to the excessively wet summer of 
last season. 

In (‘onclusion, farmers are reminded that last season was 
unfavourable to the germination of the seed of witchweed, 
and that means that there is an abnormal quantity remaining 
in the soil awaiting germination this season. 
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Southern Rhodesia Veterinary 
Report. 


SEPTEMBEE, 1939. 


DISEASES. 

African Coast Fever was diagnosed on the farm Quarries, 
Salisbury native district. 

TTTBEHCFLIN TEST. 

Thirty-two bulls and li2 cows were tested on importatiem. 
Two reactors were destroyed and four doubtful reactors arc* 
being held over for a further test. 


MALLEIN TEST. 

Xineteen horses and ?U) mules were tested witli negative 
results. 


IMFOBTATIONS. 

From F^nion of South Africa: Six bulls, 13 cows and 
calves, 19 horses, 39 mules, 1, 201 sheep, 29 pigs. 

From South West Africa : Twenty-four bulls, 2 cow’s, 2 
calves, 8 heifers. 

From Bec'huanuland Protectorate: 368 sheep. 

EXPOKTATIONS. 

To Union of South Africa: 582 oxen, 61 cows. 

To Portuguese East Africa : 178 cattle. 

To Belgian Congo : 2 bulls, 19 (*ows. 

Eleven bulk imported from the Union of South Africa 
iot show purposes were re-exported to the Union during the 
months 
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EXPOBTATIONS-MISCELLANEOUS. 

To United Kingdom : Chilled beef quarters, 1,501 ; froaen 
beef quarters (ohilled quality), 3,846; frozen quarters (fair 
average quality), 392; frozen boneless beef quarters, 362; 
tongues, 3,057 lbs. ; livers, 12,494 lbs. ; hearts, 6,396 lbs. ; 
tails, 1,231 lbs.; skirls, 2,407 lbs.; shanks, 975 lbs. 

To Northern Kliode.siu : Beef carcases, 22; mutton car- 
cases, 20; offal, 1,215 lbs. 

To Belgian (’ongo: Beef carcases, 288; offal, 145 lbs. 

Meat 1*1 0(1 lids from Liehn/'r Factory. 

To Union of South Africa: Coined beef, 51,576 lbs.; 
rolled beef, 360 lbs. ; sausages, 825 lbs. 

To Basutoland: Corned beef, 2,640 lbs. 

To Bechuanalaiid Protectorate: (’orned beef, 2,700 lbs. 

To United Kingdom: Meat extract, 14,028 lbs.; beef 
powder, 9,005 lbs. 


B. A. Mvhiij., 

Chief Veterinary Surgeon. 
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Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to: — The 
Editor f Department of Agriculture, Salisbury, Correspon- 
dence regarding advertisements should he addressed: — The 
Art Printing Works, Ltd,, Box 431, Salisbury, 


Southern Bhodeaia Egg-laying Test.— It has been decided 
to continue the Egg-laving Test and poultrv fanners aie 
reminded that entries for the next test close on .Tanuary 19th, 
1940. Full details, regulations, eO- , can he obtained trow the 
T’oultiy OfEcei, Box 387, Salisbury. 


Oaeember Oleaniinea# Hints.— Keep lands free of weeds. 
Grass weeds, especially . should be kept under control in maize 
lahds, for arniv woim outhreak.« may start before the end of 
the year. Army worm has a preference for sweet grasses, 
smh as rapoko and red-top, upon which to deposit eggs. 
Weeds on all Ittuthl should bt* distroyeii befolt* in.sect8 can 
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mature on them. IJiey slioukl be kept unJer control at all 
times io assist in keeping do^u a large variety of crop pests. 

By the middle of the month, remove volunteer maisse 
plants from all lands and destroy them by feeding them to 
cattle, or by other suitable methods. As they are usually 
further advanced than the maize crop, paiticularly this 
season, they act as a trap crop for the maize stalk borer, and 
should be destroyed both to prevent the borers from maturing 
in the plant, and to prevent their migration, as caterpillars, 
to the crop. If the volunteers are not in or near maize lands, 
they can be left until the end of the month l>efore being 
destroyed. 

Destroy volunteers or re-growths of tobacco, and dig over 
those seed-beds that are no longer required. Destroy all 
weeds near the seed-beds. 


Cleanliness Aids Insect Oontbol* 
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Tobacco Research 

PROGRAMME FOR PRESENT SEASON. 


At a special meeting of the Tobacco Besearch Board held 
in September it was decided to carry on the work of the 
Trelawney Research Station for the present season. It was 
found ne<*eHsary to reduce the programme which had been 
approved earlier in the year so that the work could be carried 
on by the reducjed staff of four officers. In previous years the 
individual officers all submitted individual programmes for 
the approval of the Board, although the organisation of the 
work, including seed-beds, planting, reaping, curing and 
baling was arranged collectively. This season the only four 
remaining officers, viz., H. F. Ellis, M.Sc ., Dr. A. A. Moffett, 
I. P. Norval, M.Sc., and H. M. Murray, B.Sc., undertook 
to revise the pi*ogrammes in such a way that they considered 
the work could be satisfactorily carried on by closer team 
work. 

Culture and FertUleer Tests.— Continuation on same land 
of N.P.K. fertiliser trial originally laid down by Mr. Thorpe. 
Potash has shown no significant differences, and it is intended 
to substitute three levels of compost for the three potash levels, 
each plot re«*eiviug a uniform potash dressing. Testing the 
effects of compost made from tobacco stalks on tobacco planted 
on old and rather washed land. Modification of spacing treat- 
ments to test three spacings best suited for body instead of 
nine previous treatments. Continuation of rotation trials, 
hree year rotation now due for planting to tobacco. Con- 
tinuation of time of application of fertiliser trials with modifi- 
<5ation to test best methods and type of fertilisers to be used 
for side applications. Continuation of mulching experiment. 
Continuation ot experiment on sources of nitrogen combined 
with tests of local formulae and best formulae found in 
N.P.K. test. Tests of cultivation as opposed to elimination 
of weeds. Continuation of curing experiments with ethylene. 
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Continuation of exporiinoni on comparison ot Khodeaian and 
American methods. 

Plant Breeding.— Thirty-six strains of a number of 
varieties, containing last tear’s main line of work. Trial and 
selection ol more rec'Cntly iinported varieties, |)h)bahly 8 in 
number. Mosaic resistan(‘e. The experiments will be planned 
in such a manner that they can, should the necessity arise, be 
considerably reduced, TTithout affecting the essential l>asis of 
the breeding work. It is felt, however* that as the main work 
On the breeding side (*omes before reaping or curing thpre 
shoTlld be no difficulty in carrying out the programme in full. 

ftiblbgy.— Field control oi tlosette by rogiiing. Steam 
sterilisation of f^eed-beds. Seed-bed spmying : the effect on 
plant gro\Vth and disease incidence. Field spraying and 
dusting to control leaf-spotting diseases. The efteet drf 
priming on spot control and leaf value. The effi^ t of varying 
fertiliser constitue«t^ on the incidence of frog-eye. Barnspot : 
effect of regular and delayed picking of lent, of varying 
starting tempeiature of bants, of fumigation in the barn. 
Field sources of angular leaf spot. Observational work on 
(‘onditions favouring Alternaria spot. Eelworm (*ontrol : (d) 
vSilver treatment ; (h) rotations. 

Offamifttry.- Continuation of analysis of American and 
Rhodesian grown tobacco and comparison Of the two types. 
Contihtiatioh ot the comparison of first yeat, second year, etc.* 
soils Wdth special reference to the availability of potash and 
phosphate and the amount of the forms of nitn^geii and of 
organic (‘arbon. Continuation of lysimeter ekperiineril. Con- 
tinuation of the investigation of the Uptake of chlorine in 
tobacco receiving a side dressing of common salt, and the 
interaction between chlorine ahd hitrogett. Study Of leaf 
composition in ditfeient positions on the plant. Comparison 
Of soil samples froth two adjacent ffelds, one contoUr-ridged 
and cultivated along the contour; the other Cultivated accord- 
ing to the old methods. Comparison of tobacco yields fnmi 
the two fields. Study 0 } the effect of compbst on the com- 
position of soil which hag been tinder tobacco continuously 
for several years, at the same time comparing the tobacco fCoUi 
composted and control plots. 
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Trees and Wild Flowers 

ON THE KHOHESIAN FARM. 

* V 


By CHas. K. Bn AIN, M.A., l)*Se., Director of Agriculture. 


PAKT X. 


Kigelia pinnata D.O. Cucumber Tree. Fam. Bignonia- 
ceae, — A fine Btraight tree 20-b0 feet high, only growing to 
perfection at less than 3,000 feet altitude. Bark thick, smooth 
dark grey. Jicaves with 7 or 9 large leaflets, the terminal one 
Ihe smallest, the paired leafleis up to 5 inches long and 3 
inches broad. The flowers which are produced about June 
are oji long pendulous stems, bell-shaped inches long and 
1 inch in diameter, intense crimson or claret-c^oloured insid'^ 
and velvety. Fruits usually 12 to 20 inches long, sometimes 
weighing 8 lbs. (Fig. 63) on long stalks. Wood vsoft, 
yellowish or whitish, suitable for making boxes. Occasional 
trees occur within 25 miles of Salisbury, but they are c‘ommou 
at lower altitudes. 

Swartsia madagascariensis Desv. “Sausage Tree.” Fam 
Legntmnosd ', — A small tree wdth a dense rounded crown. 
Leaves wdth 9-13 leaflets, which may reach 2| inc*hes long 
and 1| inches broad. ThivS tree flow^ers in October to Novem- 
ber when new leaves are developing. Tlie buds are nmnd 
and dark brown. The fragrant flow^ers are lemarkable in 
having only one large crinkled petal and numerous vstamens. 
The hard, fcrowm, shiny, sausage-like pod reaches 10 inches 
in length and nearly an inc*h in diameter. (Fig. 64.) This 
tree is common and widespread through tropical Africa. 

Some Ground Orchids in Flower at Present,— All species 
described here have bpeii (‘ollecded on the Salisbuiy Show 
Ground within the last two weeks. 

t 

Pofonia purpurata Reich, f. — Stem about 6-10 inches 
long, fleshy, stout, yellowish green or mottled with blown. 
Leaves nbsent at thfe time* of flowering, but a single ovate 
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leaf about 4 iiKjhes long is produced from a separate bud 
after the flowers are over. Flowers usually 2 or 3 near the 
top of the stem about 1 inch to 1| inches long^ pendulous. 
Sepals and upper petals similar, yellowish-green or faintly 
mottled, not reflexed but close to column and lip. Inp about 
an inch long, trough-Hke with wdde side lobes, greenish white 
with many wavy purple lines. Floor of the Up flat, without 
a spur, with the edges of the flat part raised in two lateral 
ridges and a raised line in the centre. (Fig. 65 ) Fsually 
growing in small groups of ten or fifteen plants a loot to a 
yard apart. This is the first known record of thfe orchid 
from Southern Tihodesia. 

Lissochilus and Eulophia.— -Most of our common ground 
orchids belong to one or other of these two genera. They 
are closely related and are only separated us a matter of con- 
venience. In the former the two upper petals are nearly as 
wide as long and are usually upright and flaring, and often 
of a different colour than the sepals. In Etilopfna the upper 
petals and sepals are more or less alike in colour and form. 
In both cases the lip in our species has a spur which may be 
slender, more or less clubbed, or broad and (*up-like. 

LiflBochiius speciosus II, Br. — This is our commonest sand- 
veld ground orchid with stems usually about 18-24 inches 
high with large yellow flowers. The sepals are short, 
greenish and reflexed. The petals are broad, deep yellow. 
The lip is broad, with upturned margins and raised ridges 
running the whole length. The lobes^of the lip are upright, 
paler yellow, \\ith a iew reddish or purplish radiating lines. 
(Fig. 66.) The spur is short, conical, laterally ^^compressed- 
Common, flow^ering November-December. 

LiBSochllus Krebsii Reiclib. — This is our tallest ground 
orchid, reaching 6 feet high in good soil. The stems arise 
from pseudo-bulbs which are yellowish green and 3-4 inches 
long above the soil. I^eaves are usually half developed before 
flowering is over. They are often I foot long and 3 inches 
btoad, pleated with prominent veins. The flowering stalks 
are thick and the flowering part at the top is often 18 to 24 
inches long. The flowers are wide-spa<3ed, large, deep purple 



TEKBS AND Wthn EIA>WEES. 


829 


browtt and yellow. The sepals are |-1 inch long, | inch 
broad, pointed, dull greenish outside, deep purple brown 
above, reflexed. The two upper petals are large, flaring, 
almost as broad as long, deep yellow outside and whitish 
within. The lip is strongly recurved, the end part deep 
orange, the lobes and base similar in cr)lour to the sepals. 
The spur is short, stout, deep purple. The coimim is broad, 
j^reamy white (Fig. 67.) Very common on the Eastern 
Border, widespread but not so common elsewhere. 

li. arenarius LindL — Flowering stejns up to 30 inches 
high. Flowers somewhat like a short broad foxglove flower, 
pale mauve with u purple lip with yellow in the back of the 
throat. The flowers are wddel^^ spaced, often 8-10 blooms in 
the upper 6 or 8 inches of the stem. The sepals are brownish 
I)urple, very much reflexed. The upper petals are broad, 
roundly arc hed, pale mauve to purplish with broad up-turned 
margins. The lip is very broad and hollowed, with a wide 
throat with a pair of stout processes in liont of the sac, which 
is as broad as long. The column is pale, curved, club-shaped. 
(Fig. 68.) Common and widespread. 

Ettlophia Zeyheri Hook f, — This is one of our most wide- 
spread ground orchids, particularly common along the 
Eastern Border, where it is often c*alled the “Hhodesian 
Chinkerinchee.’^ The stems are usually 12-18 inc-hes high, 
stout, with the young pleated leaf almost as long at the time 
of flowering. The flowers, 15-20 in number, are densely 
clustered in the upper few inches of the stem, with flowers 
opening from below and buds above. The flowers are usually 
1-1 1 inches long, pale to rich canary yellow with the inner 
half of the pointed lip fl^^p orange, and the side lobes to the 
lip and the column deep purple-brown. In our specimens 
the lip does not have the red veining illustrated by Dr. Bolus 
for the South African specimens, but the orange hairs are 
present around the throat. The sepals and upper petals are 
similar in length and colour and are not reflexed. (Fig, 69.) 

Siilophia Wviagttonlana Eeichb f. — This is one of our 
most dainty ground orchids. The stems are about 18-24 inches 
high, moderately slender, dark green, with 8-15 widely spaced 
flowem or buds in the upper 6-10 inches of the stem. The 
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eepals aad upper petals are about the same length and breadth, 
i.e., nearly | inch long and almost a third as wide, but 
appear narrower because the edges are turned backwards, 
waxy, white or pale mauve, the lip itself has the margin 
crinkled and is deep purple. The lateral lobes of the lip are 
upright flaring, rounded and greenish and the curved column 
is deep greenish purple- The spur is conical, compressed 
from front to back. (Fig. 70.) Common particularly in stony 
red soil. 


HONEYED WOKDS. 


A Bee in the Bonnet^s worth Two in the 
JAM. 


Get busy and Let your 
BEE 


be 

Cleanliness Aids Insect Control, 
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Farming Calendar 

JANUARY. 

FORESTRY. 

If the rains are seasonable, plant out evergreen trees, 
sucb as gums, eypress, pines, etc. Fill in all blanks as soon 
as they are noticed, and do not leave them until the following 
season. Planting should be done on a wet day or, failing 
that, on a dull day, or late in the afternoon. Great care 
should be taken to see that the trees are not planted out any 
deeper than they stood in the tins or beds. 


CROPS. 

Turn your (oinpost heaps on a wet day. Plough under 
witchweed traps within twH) months from germination. If 
only one trap is being planted, plant this month. If not 
already sown, put in the ensilage and fodder crops at once, 
such as maize and legumes, Kherson and S.E.S. oats and 
other hay grass crops. Sow short season crops like haricot 
beans, linseed, buckwheat, peas, summer oats, gram and 
mung bean, and sunnhemp for hay. Plant out grasses and 
kudzu vine for pasture. Bidge potatoes and cultivate 
thoroughly. Main crop can still be planted. Quick growing 
green manuring crops, such as cowpeas, soya beans and sunn- 
hemp, may still be sowui this month. Earth up ground nuts 
so that a small amount of loose soil is throwui over the crowns 
of the plants. Cultivate all growing tuops well, and 
thoroughly eradicate weeds. Overhaul all hay-making imple- 
ments and ploughs and get in thorough repair in preparation 
for the haying and ploughing seasons. Endeavour to mow 
grass fields early for hay and litter, and to obtain second 
cutting for hay in April. Mow grass paddocks infested with 
annual weeds to prevent the weeds seeding. Prevent Mexican 
marigold and other noxious w^eeds seeding by hoeing or 
pulling out the plants by hand. Keep a sharp look-out for 
maize stalk borer. Cut off the tops of infested plants or treat 
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them with a recognised chemical preparation. Watch the 
maize lands for witchweed. Prevent witchweed plants from 
seeding by cultivation and by hand-pulling the plants. Make 
as much manure as posvsible by placing sunnhemp, grass, and 
litter in cattle kraals, pig sties and stables. If there is 
stumping and clearing to be done, push on with it. 


STOCK. 

Cattle . — Put the bulls into the herd now to secure spring 
calves. The bulls should be in good condition at the com- 
mencement of the service season and their condition should be 
maintained while they are working. This season calves 
should be looking well by this time and care must be taken 
not to over-milk the cows in consequence. Cows rearing calves 
should not be milked more than once a day. Bullocks which 
are being fattened on grass should rec^eive a concentrate ration 
from now onwards; 4-5 lbs. maize meal daily should be 
sufficient. 

During the months of Dec'ember and »Tanuary veld 
grazing is usually plentiful, and very little extra feed in the 
form of concentrates is required for dairy stock. It should 
be borne in mind, however, that heavy milking cows are 
unable to satisfy their requirements for milk production from 
veld grazing alone, and should receive a daily allowance of 
grain; the latter should be fed at the rate of 2 lbs. for every 
gallon of milk produced daily, i.e,, a cow producing three 
gallons of milk should receive 6 to 7 lbs. of concentrates. An 
excellent mixture for this purpose is one consisting of four 
parts maize meal and one part ground-nut cake. 

During wet weather, the provision of a clean dry shelter 
for calves is essential; the latter should not be crowded 
together in a small, damp, badly ventilated pen or muddy 
kraal. When treated in this manner, a calf is very liable to 
contract various ailments such as scour, etc. Scour is ©ntiroly 
preventable, and is usually caused by over-feeding, or feeding 
from dirty pails, feed boxes, etc. Calves which contract scour 
should be isolated, the milk ration reduced, and they should 
be dosed with a few tablespoonfuls of castor oil. 
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Sheep . — Keep the sheep away from vleis. Duriag this 
time of the year they are liable to suffer severely from iuternal 
parasites and dosing should be regular. If nodular worm 
is present dose twice at 30-day intervals with the new remedy. 


BAlBTIlia. 

Under the weather conditions which now obtain, cream 
should be despatched to the creamery at least three times a 
week. It is of the greatest importance that cream should be 
cooled immediately after separation, and should be kept cool 
w^hile on the farm and i?vhilst in transit to the railway station 
or siding. While the cream is being cooled, it should be 
frequently stirred, using a stirrer with a plunger attachment. 
Warm, freshly separated cream should not be mixed with old 
cream which has already been cooled. Cool the fresh cream 
first and then mix thoroughly with the old cream. Cassiness 
is a common defect in the cream received at the creameries 
at this time of the year, and is caused by gas-producing 
organisms with which the milk and cream are (‘ontaminated. 
These organisms abound in mud, manure, stagnant water, 
etc., and develop and multiply very rapidly at high tempera- 
tures. Any precautions therefore which may be taken to 
eliminate dirt, manure, etc., from the milk and to keep the 
cream cool will prevent the development of gassiness. 

As the night temperatures are fairly high, cheese-makers 
should not attempt to use night's milk for cheese-making; 
morning's milk plus a starter will give the best results. Gouda 
cheese-making operations are not Uvsually successful at this 
season of the year, owing to the poor quality of the milk and 
the prevalence of gassiness. This type of cheese is best manu- 
factured during March and subsequent months 


TnssnrAET. 

JANUARY-MAY. 

Tick life will be Verjr active and in consequence tick-borne 
disease in evidence, especially redwater and gallsickness, and 
in districts where the bont tick prevails heartwater in cattle 
and sheep must be expected. Regular dipping to destroy tick 
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life and ininiiniBe losses from disease should be conscientiously 
carried out. Horse sickness may be expected during these 
months and until the first frosts appear, usually about June. 
Blue tongue in sheep will be prevalent in uninoculated sheep. 
The inoculation of sheep against this disease should not be 
undertaken in the wet season unless animals can be kept under 
cover for 21 days following inoculation, and on account of 
possible abortion resulting, ewes in lamb should not be 
inoculated. Screw worm may be prevalent. 


FLOWEB aABDEir. 

This month requires all one’s energy in the flower garden. 
Annuals may still be sown for late flowering before the season 
iwS over. Planting out should be done as early as the weather 
permits, and advantage taken of a dull day after a shower for 
this work. If care be exercised much smaller plants may be 
put out than would at first be thought advisable, as with 
attention these will make stronger plants than larger ones, 
which are more likely to receive a check. The soil requires 
constant striring, owing to the packing caused by the rains 
and for the eradication of weeds, which are now very trouble- 
some, All plants should be kept free of dead and decaying 
matter- 


VEGETABIiE GARDEN. 

I’urnips, carrots, cabbages, lettuce, etc., may be sown 
for carrying on during the wdnter months. Potatoes may be 
planted this month for keeping through the winter. Weeding 
and cultivating between the rows should be continually 
carried on. 


POULTRY. 

All houses must be absolutely watertight, the floor raised 
well above the level of the surrounding ground, thus prevent- 
ing water seeping in and making it damp. The birds them- 
selves should not get wet, and no pools of water should he 
seen in the runs. 
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Foodstuffs must be kept absolutely dry, otherwise they 
will become mouldy and sour, causing disturbance of the 
intestinal tract, illness, and perhaps death; (ertainly a 
diminution in the number of eggs. 

Some of the birds will now be in moult. To get them 
throtigh it quK'klj^ give more sunflower seed, some monkey 
nuts, plenty of green food, especially cabbage, kale, etc., 
plenty of milk or some meat, a little sulphur in the dry mash 
(one teaspoonful to 1 Ih.); also stew two dessert spoonfuls of 
linseed in a pint of water to a jelly, mix this to a crumbly 
consistency with mealie meal or bran and give about one 
dessert spoonful to each bird daily. Keep the birds dry during 
the rains, otherwise the egg output wil] decrease. 

Do not hatch any inoie turkeys till after the rainy season 
is over. Turkeys should not he penned up, but allowed on 
free range. 

Ducks must be treated in almost exactly the reverse 
manner to what turkeys are. They should be kept in a small 
run; nearly all their food should be wet mash, bran, pollard, 
mealie meal, meat meal and milk, as much as they will eat 
three times a day, /.c., they should practically be allowed 
to spend their existence eating and sleeping. Dig duck 
breeders often give a fourth meal by lamplight at 10 p.m-, 
and the first meal is given at sunrise. 


Cleanliness Aids Insect Control. 
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Mycological Notes 

14. SEASONAL N(»TES ON PLANT DLSEASEvS. 


By J. C. F. Hopkins, D.Sc. (Loiul.j, A.I.C.T.A., Senior 
Plant Pathologist. 


Now that the planting- season is \\ith us, the lands are 
all prepared, implements renovated and adjusted and a feeling 
of optimism pervades the countryside. Already maize, 
potatoes and tobacco are appearing through the soil and the 
greenery of spring is enlivened by brilliant floral patches in 
the veld. The prospects for the coming season are good. We 
are all experiencing that feeling of uplift which comes with 
the first rains, so let us do our utmovst to retain that feeling 
and stave off the black depression which so frequently follows 
upon cheerful optimism. 

Let us consider in what ways this can be done. First of 
all we will assume that every grower has treated his maize 
seed before planting (E. and O.E.), so that we can look 
forward to good stands of young plants. In most cases that 
means one bag per acre already in the crib. No^ , how about 
the refuse from last year's crop:' Is it still lying in lands 
which are going into fallow this season.^ Yes, it is, at least 
a good deal of it is and c an be seen protruding from the green 
vegetation which has not yet completely covered the lands. 
Eventually the old stalks will disappear from the eye of the 
casual observer, and being out of sight can be conveniently 
put out of mind. This mental exercise will not, however, 
get rid of the Diplodia germs, or spores, awaiting the oppor- 
tunity to perpetuate themselves on the cobs and stalks of the 
new crop, which we now regard so optimistically. It is still 
not too late to plough in this infected trash. 

Now there are many other crops which benefit from seed 
disinfection, but two, namely, beans and monkey nuts, should 
be treated this season. It is not perhaps known that probably 
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all Canadian Wonder bean seed in the Colony is infected by 
bacteria causing the ^‘halo blight/" which appears as yellow 
blotches on the leaves and finally destroys them. Affected 
plants die down early with a consequent short yield of pods. 
The pods themselves become infected and so the disease is 
perpetual from year to year. It has been shown in several 
countries that seed disinfection reduces the losses from “halo 
blight/’ so that if Canadian Wonder beans are to be planted, 
the seed should be treated. The dose is ozs. to the bag. A 
new variety of bean known as Black Wonder has become 
popular in the last few years. It is very resistant to halo 
blight and is an excellent yielder. It has been tested at the 
Plant Pathology laboratory with good results. 

Monkey nut seed is often infected by fungi and after the 
heavy rains of last season the amount of infection is this year 
higher than usual. Germination has been (considerably 
improved by seed disinfection with mercury dusts in trials 
made in Salisbury, and it is recommended that all farmers 
who intend to plant nuts this seavson shoul dtake this pre- 
cautionary measure. The dose is the same as for maize. 

Market gardeners who lose nmny of their peas from wilt 
and foot rot during the rains will find that seed treatment 
is effe(;tive in reducing their losses. In New Zealand it has 
recently been shown that pea seed germination can be 
increased by about 14 per cent, by the use of mercury dusts. 
The dose is the same as for maize and beans. 

Finally, it is now known that nearly all plants benefit 
from seed treatment by modern fungicidal dusts. Cotton, 
(cabbages, cauliflow^ers, carrots and onions are a few that have 
been tested scientifically, whilst reports from farmers indic ate 
that most vegetables and flowers respond to treatment. The 
method with small packets of seeds is to put in pinch of dust 
in the packet, shake well for a minute or two and remove 
surplus dust by winnowing. Treatment can conveniently be 
done just prior to sowing and the cost is negligible. 

Don"t forget that tobacco seed-beds need spraying right 
up to the time the plants are pulled. Spraying in the field at 
thi^ee, four and five weeks after transplanting is now the latest 
fashion. 
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Some "Seedy’’ Maxims 

1. Like tend^ io beget like; sow good seed, 

2. Any old seed is deal at any price. 

8. Good seed is cheap at a good pri(‘e it obtained from 
a reputable grower. 

4. JiKMEMBER, a Mipplier’s reputation dies with his 
seed if its poor and diseased. 

5. ^ CHEAl^ and poor Nee<l produces poor slands and low 

yields. 

6. Poor seed means wasted land and wasted labour. 

7. Poor seed makes the poor farmer poorer 

8. Sow^ GOOD seed in GOOD soil and leap (xOOD 
CE01\S. 

9. Seed treatment makes GOOD seed pioduce better 
crops. 


Cleanliness Aids Insect Conthol. 
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Nineteenth Annual Report 

DtVISrON OF FOttESTBY FOll THE YEAE 1938. 

INTEODITCTION AND SUMMARY. 

By £. J. Kki.ly Edwards, M.A., Dip. For. (Oxon.j, 
Conservator of Forests. 


The year will probably be notable as marking the 

beginning of a new ei’a in the reeognition of the value of the 
Colony’s indigenous forests. 

Jn the first place a Commission was appointed to enquire 
into and report upon the extent to which the natural 
lesources of the (Vdony are deteriorating or being wasted 
through various causes and the methods by which such 
deterioration and waste nuiy be prevented and the natural 
resources preser\ed. The findings and recommendations of 
the Commission, which is still carrying out its investigations, 
are awaited with the keenest interest. 

Secondly, the vigoiouB campaign launched by Govern- 
ment against uncontrolled veld fires received enthusiastic 
response from all sections of the community. Apart from 
the benefits in the matter of winter and soil conservation w'hich 
will accrue from an active continuation of this policy the gain 
in timber and other forest produce will be incalculable. 

Thirdly, the decision of (loveriiment , communicated to 
timber concessionaires, to uphold the method of sale of timber 
in the round instead of on the sawn product and to limit the 
annual or periodic cut in such a way as to ensure both a 
sustained yield and the continuance of the timber industry 
will have far-reaching effects, firstly on the valuable Uiugusu 
(Baikmea phirijuga) forests of ilatabeleland and secondly on 
the future yields from other State forests and plantations. 

Kalahari Sand Forests.— Instilled with further keenness 
as a revsult of ihis decision, the Forest Service was able to 
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push rapidly ahead with the all-important enumeration 
surveys of both exploited and un exploited areas of umgusu 
forest, and it is gratifying to record that almost 500,000 acres 
were covered by the various field parties. 

By the middle of the present year it is hoped that the 
whole of the acessible umgusu forests on Crown land will 
have been covered by these stock-taking surveys and that 
by the end of the year the data will have been co-ordinated 
in the framing of a plan to manage these forests on the 
principle of a sustained yield* 

At this stage it is already clear that a curtailment of the 
past rate of cutting will be necessary, but wdth the co-opera- 
tion of the timber industry it is hoped that the permissible 
yield will not be below the requirements of an economic saw- 
mill unit. 

Fire protection operations are essential to the survival 
of these forests, and the Division was again successful in 
protecting 590, 000 acres and in having the good record of 
only 5,000 acres, or 0.84%, of the protected area a(‘ciden tally 
burnt. In accomplishing this, contiol-buining was used on 
an extensive scale. 

Stapleford Forest Eeserve. — The fire protection scheme at 
this Station, on which coniferous plantations predominate, 
was reAiewed and it was considered advisable to supplement 
the existing layout by providing more roads and paths and 
fireguards of cleared and live belts at the sacrifice of a portion 
of the year’s planting programme. 

The incidence of the rains of the 19f‘f7/d8 season was 
generally unfavourable for planting with the result that 
fairly heavy blanking operations w^ere necessary. However, 
with very good rains at the end of the year much leeway was 
made up both in blanking and extension and in consequence 
the very creditable total of 608 acres planted was achieved. 

The area of plantations is now 5,045 acres, of which 
4,857 acres are made up of conifers. 

Many of the plantations are now in urgent need of thin- 
ning and pruning and a comprehensive programme is con- 
templated during 1939. 
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Mtao Forest Eeeerve.— The 1937/38 planting season vias 
even more unfavourable at Mtao, and extensive blankings and 
re-plantings had to be undertaken during the present season. 

The area afforested during the j^ear amounted to 162 
acjres, of which 59 acres were of conifers. 

A general stock-taking was made in the form of 
1 e-surveys and enumeration surveys, and as a result the total 
planted area now ^stands at 2,195 acres, of which 1,009 acres 
are conifers. 

Sales of timber, which totalled over 13,000 cubn* feel, 
showed a decrease of 7,000 cubic feet compared with the 
previous year, due probably to Jess Imilding activity in 
Bulawayo. 

Salisbury Forest Kursery.—The Isursery had. a verj success- 
ful year and sales constituted a record. The total revenue 
amounted to £2,908, of which £*2,004 represented (ash sales 
and £904 Free Issues to Government Departments and others. 

Over 378, OtK) plants were disposed of by the Nursery. The 
number could have been increased but for the shortage of 
transplant tins, which was severely felt and which it was 
necessary to overccuue in part by the ex})eusive purchase of 
tin plates. 

One thousand nine hundred and fifty persons visited the 
Nursery during the year. 

Forestry in Native Reserves. — One Forest Officer was again 
seconded to the Native Department, to supervise exploitation 
of timber and tree planting in native reserves. Preliminary 
reconnaissances wT*re carried luit in four reserves and eleven 
others were visited. 

An important step was initiated by the definite reseiva- 
tioii of forest areas in one reserve. The purpose of these 
forest areas, which will be extended to other reserves, is the 
preservation of vegetation in catchment areas and along 
certain stream banks for the conservation of soil and water 
Certain areas will also be set aside for the controlled supply 
of forest produce to the native inhabitants. 
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Arrangements are now being made for the training of 
native foresters who will be posted to the reserves for the 
general supervision of forest areas and the carrying out of 
tree planting and protection. 

European Unemployment Relief in Forestry.— At Mtao the 
Chaka Forest Nurseries continued to employ elderly or 
partially disabled Europeans under the supervision of a 
Forester and a Welt are Officer. An average of 46 men were 
thus employed, and during the year they were responsible 
for the raising of over 4f)0,()00 transplants. 

At Stapleford the European Labour Afforestation Camp 
functioned smoothly. The average number of men provided 
with employment increased to 16 as compared with 12 the 
previous year. Tiie value of work performed in such opera- 
tions as road construction, thinning and pruning, was assessed 
at the cost of native wages, ?.c., eightpence per working day. 
This cost formed a charge against forestiy, while the balance 
of the wages was met by the Department of Internal Affairs. 
The average wage received was 4s. 3d. per day. 

Game Reserves and National Parks. 

77ie Wankie Game Reserve continued to increase in 
popularity and tliere were 262 visitors, of whom 113 made 
use of the rest cam])s. The average amount of game seen 
during any one month varied between 1 and 2 head per mile. 

Thirty miles of new road were rouglily constructed, while 
the existing 177 miles of road were improved and kept in 
repair. Four new rest huts \vere constructed. 

Considerable improvement in the potential watiT supplies 
was effected by the Irrigation Division, which (*ompleted the 
construction of three dams during the year. 

The 1937/3(S rainy season was extremely poor and only 
two natural “pans’ ^ retained water throughout the year. All 
‘‘pan” supplies which were augmented by wdndjuills and 
boreholes held out during the dry season, and this reacted 
favourably on the game population in the northern portion 
of the reserve. In the southern, less fortunate part, mortality, 
particularly among wildebeest, was very severe. 

The V ivtoria Falls Reserve (‘ontinued to be administered 
bv this Division on ])ehalf of the Monuments and Relics 
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Commission- Tourists are visiting the Falls in increasing 
numbers, and it is estimated that visitors totalled 9,500 
during the year. 

Considerable improvements are now being etfected, 
notably in the building of a Native Village to house local 
employees and immigrant labour. 

A new all-weather (ainping ground was prepared and 
the question of providing cheap accommodation to visitors is 
under consideration. 

lihodes liujaiKia Estate . — The popularity of the Estate 
as a tourist and mountain holiday resort is growing steadily, 
and it is noteworthy that large areas of land in the vicinity 
(‘hanged hands both in the form of small plots for holiday 
purposes and largcT tracts for sheep larming and cattle 
ranching. 

The hotel was renovated and was well patronised and a 
fourth rest ("amp was almost (ompleted. Ten miles of new 
road were opened to places of intercvst and small plots of 
trees planted to improve the amenities. 

Mr. C. Sutton, Inland Fisheries Officer for Natal, 
furnished a valuable report on the existing and potential 
trout waters of the Estate as well as of other parts of the 
Eastern Border. Mr. Sutton confirmed the intention of the 
Grovernment to stock the Pungwe Eiver system wdth Brown 
Trout and advised that in general the brown would be more 
suitable than rainbow for most Eastern Distiict waters. 

Rainbow trout fishing o])eued on the 1st October and 
results have jiroved satisiactory, the aveiage weight taken 
being apj)roximately lbs. foi the present season. 

An important feature of the year’s work was the comple- 
tion of a census of all native tenants on (he Estate, which is 
over 100,01)0 a(‘res in extent. Full information was obtained 
as to the distribution of the kraals, the numbers of all live- 
stock, the extent of arable areas and the methods of cultiva- 
tion. A comprehensive plan is now in preparation to control 
the incidence of grazing and the methodwS of cultivation to 
obviate wastage of the natural assets of the Estate. 

Particular mention is made of the excellent response of 
all members of the staff during a year of unusual shortage 
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occasicmed by reHigimtionB, illness, secondments and long 
leave. 


I. CONSTITUTION OF STATE FORESTS. 

1. Forest Reserves.- No additions or excisions were made 
during tlie year and the total area remained at 900,374.05 
acres as lollows : — 

Name of Forest Area 

Keseive Aden Brief Description. 


Reserved Foresis* 

Stapleford Forest 

Reserve 60,863.20 


Situated in the mountain grass- 
land areas of the Eastern Border. 
Average rainfall 69 inches per 
annum, mainly in summer with 
mists in winter. Soil deep, mainly 
of granite origin. About one- 
fourth of the area between alti- 
tudes of 5,000 to 6,000 feet is well 
suited to the growing of such 
conifers as Pinus pattUa, P. cart- 
baea, P. taeda, P. palustns, P. 
longtfolia, P. radiata, Cryptome- 
ria japontca and others. 


Mtao Forest 

Reserve 15,498.37 


Situated in the Midlands near 
Umvuma. Topography very flat. 
Altitude about 4,850 ft. Average 
rainfall 27i inches in summer. 
Soil very deep Kalahari Sand 
carrying thick Brachystegia- 
Isoberhnea woodland. Great 
depth of soil ijompensates for 
comparatively low and irregular 
rainfall. Suited to the growing 
of many species of Eucalyptus, 
chiefly E. punctata, E, rostrata, 
E. tereUcorms, E, saligna and E. 
matdeni and such conifers as 
Callitris calcarata, C. glauca, 
Ptnus longtfolia and others. 


(jwaai Forest 
Reserve 299,500.00 

Ngamo Forest 
R eser ve 291, 000 . 00 


These areas are almost contiguous 
and are situated on the railway 
line between Bulawayo and 
Wankie. Plat country with 
average altitude of about 3,350 ft. 
Ramfall 20-25 inches per aniflim. 
Soil mainly very deep Kalahari 
Sand, carrying the Umgusu-— > 
Baikiaea plurijugu woodland type 
with which is associated Copai- 
fera coleosperma, Pterocarpus 
angolensis, Ridnodendron rau^ 
tanenii and others. 

The areas are managed for the 
production of Indigenous timber 
and no exotic trees are planted. 
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Name of Forest Area 

Reserve. Acres. Tirief Description. 

Situated on the outskirts of 
KaiiMuij . Salisbury. Altitude 4,900 ft. Rain- 

Nursery 11^.48 fail 32 inches. The nursery is 

used for the trial of new species 
of trees and ornamental shrubs 
and for the production of trees 
and shrubs for sale to the general 
public. 


Total Reserved 


Forests G()G,974.()5 acres. 

Unreserved Forests. These areas contain the Umgusu 

1 . woodland type and subject to 

Beinbesi rorests 108, 960. 00 favourable results from recent 

Inseze Forests 8(),24().0«) enumeration surveys wUl be 

V 11 u * OQ onn AA brought under forest manage- 

1 uller Forests 38,200.00 ment in conjunction with the 

Gwaai and Ngamo Forest Reserves 


Total Unreserved 

Forests 233,400,00 tTcres. 

Grand Total Forest 
Reserves 900,374.05 a(*res. 


2. Game Beserves and National Parks. -The areas under 
the administration of the Division are: — 


Wankie (iame Reserve 3,290,880 acres. 

Kaziuna Ran Game Reserve 48,640 a(*res. 

Victoria Falls (iame Reserve 134,400 ac res. 

(includes Victoria Falls Reserve 
22,350 acres.) 

Matopo National Park 224,000 acres- 

Total 3,697,920 acres. 


The Rhodes Inyanga Estate, 101,040 acres in extent, is 
held in trust by the (iovernmeiit and administered by the 
Forestry Division. 

3. Demarcation and Fencing.— The placiuf? of beacons on 
the south-eastern Imundary of the Gwaai Forest Reserve was 
completed by a land surveyor, and a survey was made of that 
portion of the Gwaai River which forms the eastern boundary 
of the Ngamo Forest Reserve. 

At Mtao the remaining portion of the Reserve boundary 
common to the farm Van Zyl was fancied for a distanc^e of 
1| miles in conjunction with the owner of the farm. 

{To he contmued.) 
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Feeds for Poultry and 
How to Use Them. 


By G. H. CooPKR, Assistant Poultry Officer. 


During’ recent years considerable work has been done and 
knowledg<‘ gained in the use of many feeds tor poultry. Mo^t 
of this work (‘oncerns the rearing of chickens and feeding for 
egg production. Other classes of poultry have had less atten- 
tion paid to them and also much work in connection with 
digestibility trials with poultry remains to be done. How- 
e\er, it is felt that a comprehensive list ot foodstuffs and the 
latest knowledge applied to their use for poultry feeding will 
be of great use to farmers in Southern Khodesia, Special 
attention has been given to the use of Bhodesian experieiu^e 
and analyses of feeds where available. 

THE FEED STUFFS. 

Barleif . — This grain is not used to any extent in Southern 
Rhodesia. Where it is available it may be used, but is not 
so palatable as maize or wheat. Good heavy grain may be 
used as a substitute for maize, especially in fattening rations. 
It may be fed as a scratch grain or in the form of ground 
barley in the mash, where it may be useful to add vari^dy. 

Beans . — Various types of beans are occasionally fed to 
poultry usually as (‘racked beans as a grain or in the mash as 
bean meal. As beans in general are not considered very 
palatable to poultry they should probably be fed as beau 
meal in the mash and not form more than 10% of the ration. 
Velvet beans have been shown to be unsuitable for poultry 
feeding. If cull beans are available they may be utilised by 
cooking, which will improve the palatability. The cooked 
beans should be mixed with a little mash and fed as a wet 
mash. 

Buckwheat . — At present this feed is not extensively 
grown and it is not eaten readily by fowls. As biK'.kwheat 
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middlings it may be fed in the mash, Imt the hulls must be 
sifted out. When fed to poultry it produces a white flesh 
and light coloured yolks. 

Cotton Seed Meal , — Has been used for poultry feeding 
with somewhat contradictory results. It is generally accepted 
as being not a very desirable feed for poultry. It is high in 
protein and should be fed where used as a protein supplement 
to the cereal grains. If fed in large amounts it may prove 
injurious. Not more than 10% of the mash should be fed in 
the ration. 

Cowpeas , — This legume contains a large amount of 
protein with the essential amino-acids which are lacking in 
the grains; this is true of most of the leguminous seeds. Cow- 
peas may be somewhat unpalatable to ])o\iltry, bui if the birds 
are accustomed to them whilst young they may be fed to 
advantage either as a grain or a mash ingredient when 
ground. They should be used as an additional protein supple- 
ment to the cereals. They are usually too expensive for 
feeding. 

Gluten Feed . — Consivsts of the gluten and bran of maize. 
It is high in protein but a similar quality to the proteins of 
the grains and tlierefore unsuitable for use in mashes as a 
protein su])plenieut to the cereals. 

Uomitiij Feed . — Consists of the bran or hull, germ and 
some of the stanh. Its composition is similar to maize but 
is higher in minerals and tat. It is an excellent feed for 
poultry, but is rarely on the market in this country. 

Kaffir Corn and Kaffir Corn Meal . — May be considered 
only fairly palatable and nearly the ecjual to maize in feeding 
value. It h«Ts a composition between wheat and maize. It 
may be used whenever available. 

Maize . — The most valuable feed tor poultry owing to its 
high digestibility and palatability. It is produced on nearly 
every farm and is always available. It cannot be fed, how- 
ever, without supplements of proteins from other sources. 
Yellow maize is preferable, as it alone (carries Vitamins A 
and E and is more palatable than white maize. Also it gives 
a deep yellow colour to the yolk of eggs, and in yellow skinned 
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breeds to the skin pigments. Flint maize has usually a 
smaller grain and need not be cracked for poultry feeding, 
but may be soaked for 24 hours with advantage. It is also 
somewhat higher in protein than dent maize. The best maize 
to feed avS grain, therefore, is a fairly small yellow flint whic h 
is fed whole, preferably after soaking. Cracked maize refers 
to the grain cracked or broken for grain feeding. There is a 
certain amount of loss and extra cost in grinding which does 
not improve the digestibility of the whole grain, therefore it 
should be avoided unless the grain used is too largo, when 
kibbling is necessary. 

Maize meal , — Serves the same purpose in the mash as 
the whole grain does in the scratch feed. It should be ground 
fairly fine or otherwise the birds will tend to take it from the 
niash mixture owing to its palat ability. Yellow mai/e is 
again preferred. Maize must be fed with discretion and not 
heavily xo old birds, especially the heavy" breeds or to birds 
which are not producing heavily. Birds just through the 
moult should not be heavily fed on maize before laying. 
When there is a tendency to thin vshelled eggs or (‘ases of 
prolapsus, it should be fed veiy^ lightly. It has a tendency 
to produce an accumulation of yellow fat internally, but when 
fed in conjunction with other feeds is the best of all cereals 
for egg })rodu(*tion. 

Maize and Cob Meal , — TTsually known as corn and cob 
meal, it is made by grinding the grain and cob together. If 
the grain is shelled the mixture to be used is four parts of 
maize meal to one part of c‘ob meal. The cob has little nutri- 
tive value, but may be added for bulk in some mashes. Too 
muc h cannot be fed. 

Maize Cenn Meal , — ITnually available and may be used 
for a portion of the maize meal in rations where it is neces- 
sary to bring up the protein content slightly without increas- 
ing the animal teed. It is slightly higher than maize meal 
in protein. 

Millet Pearl , — Known in Rhodesia as ^‘N^youti’^ 6r 
^^Munga,'* it is used very extensively as a chicken feed and 
for laying hens. This variety of millet has not so hard a 
shell as many others and is more desirable. It is supposed to 
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have a beneficial action upon the kidneys. It is very palatable 
and so should not be fed in too great (quantities, especially 
to chickens, as it is likely to cause c rop trouble. It has a 
large germ and probably carries enough Vitamin A to support 
nearly normal growth, which is imq^ortant when white maize 
is fed and green feed is lacking. 

It is similar to wheat in composition. Ground into a 
meal it may with advantage form part of the mash feed. As 
a grain it is very useful to induce exercise, as it is small and 
eagerly sought. For poult ly feeding it is considered as 
valuable as yellow maize. It carries more protein than maize. 

Milo . — May be considered similar to Kaffir corn but not 
of quite as high feeding value or palatability. 

Oain . — The value of oats depends upon its weight. A 
light oat, which is mostly hull, is not vsuitable, and unfor- 
tunately most oats grown in this country are considered light. 
Heavy clean oats or oatmeal is greatly relished by chi(‘kenR 
and is a very desirable feed. A small portion of oatmeal or 
Siissex ground oats is frequentlj'^ fed to small chickens, but 
is Uvsually too expensive to feed otherwise. 

Pea . — Field peas are usually too high in price to be used 
as a poultry feed, but pea meal is an excellent feed for all 
classes of stock, being high in protein and of the correct kind 
to balance the cereal grains. 

Peanut Meal (with shells, not extracted). — This feed 
consists of the ground kernels and shells and may be success- 
fully used as a mash ingredient for all classes of qxmltry. It 
is fairly high in protein, and very high in fat, which is its 
chief disadvantage. It may (‘om prise up to 20% of the mash 
for laying hens without causing trouble; however, the mash 
should contain (»ther feeds low in fibre and oil. It is not so 
good a feed as the extracted peanut meal, but where peanuts 
are grown on the farm it may be used with greater e(‘onomy 
perhaps. 

Peamt^f Meal (with kernels only). — The ground kernels 
form a similar feed to that, including the shells, but contain 
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more protein and more fat with less fibre. This feed may be 
used in small quantities in the mash, but should be used 
with care. 

Peanut Meal Ea^tract (oil extracted meal from unshelled 
nuts). — This feed has been shown to be an exceedingly 
valuable protein supplement feed for the cereal grains, being 
high in protein, carrying the desirable amino-acids. It may 
be used for all classes of stock and may replace entirely or 
in part the usual protein rich feeds of animal origin, though 
it is considered best to use some animal protein feed in con- 
junction with it. It largely depends upon the current prices 
what amount of animal feed will be used. When used as 
the sole protein ri(*h supplement in a ration the necessary 
minerals must be added by the use of bone meal. 

Pollard , — The by-product of w^heat in the })roduction of 
flour. It is similai to middlings, shorts, thirds, etc., and 
normally contains fine bran and some flour. It is one of the 
most widely used feeds in all mashes and is an excellent feed, 
especially when combined with wheaten bran. Too much in 
the mash should be avoided as it is high in gluten and may 
form a sticky mass in the mouth and interfere with heavy 
mash consumption. It must be balanced with proteins from 
animal or suitable vegetable sources. It should form a large 
part of the (ereals in all mashes. 

Rice , — Is not used to any extent, but may be used as a 
fattening feed, being high in carbohydrates. It may be used 
in the grain portion of the ration. Rice by-prodmts may be 
used to a limited extent only, because of a high fat content. 

Soija Bean Meal (oil not extracted). — The sova bean 
ground into a meal. This feed is high in protein and fairly 
high in fat and may be used in a mash in a similar capacity 
as peanut meal (not extracted), but is preferred to the latter 
because of its higher protein value and lower oil content. It 
should become increasingly popular when this excellent 
legume is grown more extensively. It promises to be one of 
the most useful feeds rich in the proteins necessary to balance 
the cereal grains which will be available to the farmer without 
undergoing any manufacturing process. It may be recom- 
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mended as a protein supplement to the cereal grains and may 
substitute most of the purchased animals protein feeds if 
necessary. When ground, the seed should be mixed with a 
certain proportion of maize owing to its oil content which 
makes grinding otherwise difficult. 

Soya Bean Oil Meal (fat extracted). — Owing to the fact 
that other products such as peanut and cocoanuts have a 
higher oil content than soya beans they are not used exten- 
sively to-day for oil production. Where they are, however, 
the resulting cake with the oil extracted is an excellent feed 
for all poultry and is betler than the soya bean meal without 
the oil extracted. It is very high in profein and possesses all 
the attributes of the best protein ri<‘h supplements for the 
cereal grains. Where procurable at reasonable pri(‘es it may 
be used with advantage as a protein feed, with the addition 
of the ne(‘essary minerals. 

Sunflower Seed , — This seed is extensively used in the 
grain for adult birds and may form lOlY, of the grain ration 
at all times and more especially during moulting periods. 
This seed iff high in oil and must be used with discretion if 
peanut meal or soya bean meal are included in the mash, as 
too high a percentage of oil in the ration may cause digestive 
disturban(*es. The small black variety is most commonly used. 
It carries a reavsonable amount ot protein and is high in fibre. 

Sunflower Head Meal (without seeds). — This feed con- 
sists of the ground uj) sunflow^er head after the seeds have 
been thrashed out. It is be(‘(miing popular in certain ureas 
where wheaten bran is expensive. It is used as a bulky feed 
and may replace up to 20% of the wheaten bran in a mash. 
It has been used experimentally to supply the entire bulk in 
a ration and wdth apparent success. It is high in fibre. 

Sunflower Head Meal (wuth seeds). — This feed is similar 
to the last named, except the seeds are not tlirashed out before 
grinding. It is even higher in fibre but also higher in protein 
and oil. When these feeds are used no othei fibrous feeds 
should be included and too much of these feeds should not 
be fed. A better grade of meal is produced if ground finely 
in a hammer mill. 
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Wheat , — The price of wheat usually makes it too expen- 
sive to use as a poultry feed here, but it is one of the best: 
grain feeds tor all (lasses of stock, being very palatable. It 
may always be included in the grain ration. 

Wlieat Bran . — A by-product of flour manufacture con- 
sisting of the outer layer of the wheat kernel. It is probably 
the most popular mash ingredient tor adding bulk to the 
ration. It is excellent for mixing with cereal meals, though 
its protein is deficient and does not help to balance that of 
the other cereals. It is high in ash, has a cooling effect upon 
the digestive tract and is slightly laxative. It seems it is 
fed more for its physiological effect than for its feed value. 

Wheat Feed , — When wheat is ground into a meal it forms 
an excellent ingredient foi the mash and may partly replace 
both the bran and pollard in the mash if used, otherwise it 
may be used as a feed in any mash according to its value as 
shown in the table of feeds. 

Wheat Screening . — This feed, (onsisting of shrunken and 
cracked wheat, may often be purcdiased at low pi:i(‘es, and if 
it is free from contamination with weed seeds and dirt is an 
excellent grain feed for all poultry. Actually shrunken wheat 
has been shown to be higher in protein than the full plump 
wheat. Wheat screenings may be ground into wheat feed if 
desired. 

FEEDS OF ANIMAL OKIGIN. 

These feeds are used chiefly as sources of proteins to 
balance the carbonaceous feeds, as birds are omnivorous at 
least one feed of animal origin in the ration is usually 
recommended, but more than 6% of animal protein feed in 
the total ration is wasteful and injurious. 

Blood Meal. — k by-product of the slaughter house, it is 
always available and is probably the cheapest form of protein, 
of which it has a very high percentage. However, all authori- 
ties are agreed that it is unsuitable for poultry and is no^ 
generally recommended for this reason. A small proportion 
of the protein feed may (‘onsist of blood meal if desired, but 
more than 5% of this mash is not advisable. 
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Blood (dried). — This product in high in protein but lower 
than commercial blood meal in this respet‘1. The same remarks 
as to unpalatability apply, however, but with perhaps less 
emphasis. 

Blood (fresh). — Where this is a%Tiiiable it may bo used 
with advantage, and it may often be obtained for the taking 
away. Fresh blood is palatable and high in protein. It 
should be fed by mixing with equal parts of wheaten bran 
and maize meal to form a wet mash. Do not feed it as a 
liquid to birds as it will make a nasty mess and often leads 
to feather picking or toe picking and cannibalism. 

Bone Meal , — This product is fed more for its phosphate 
of lime content than for its protein content, though it has 
an appreciable amount of the latter. It is therefore more of 
a luineral supplement, and as such should be used in all 
mashes for all classes of stock. About 2% in the mash is 
sufficient. 

Bone (fresh cut). — Fresh bones may often be obtained 
for next to nothing, and w^hen cut in a green bone cutter 
form a palatable and highly nutritious feed, rich in mineral 
matter and protein. It should be fed fresh and not more 
than 1 oz, per fowl every other day given, otherwise digestive 
trouble may follow' from too heavy feeding. If properly dried 
in the sun it may be kept satisfactorily. It sliould not be fed 
if at all tainted. It fits best into general feeding practice if 
used as a tit-bit occasionally to the birds, especially wdieri it 
is necessary to encourage egg prodiu tion. 

Buttennilk , — This is a very excellent feed for all poultry, 
and more especially small chi<*kens. TTnless fed ad hh, without 
water not sufficient can be digested to balance the cereal 
grains, and therefore half the required amount of other animal 
protein feed is used in the mash. It is similar to se])arated 
milk in feeding value. Dried and semi-solid buttermilk an* 
not available as yet, but are considered one of the very best 
protein supplements in other countries. Be sure that butter- 
milk has not an excess of common salt in it before fc*eding. 

Crayfish Meal , — A feed made from grinding the shells of 
crayfish is fairly high in protein and exc^eptioiially so in 
desirable mineral substances. It may be safely used as a 
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protein supplement to the (3ereals where procurable at a 
reasonable price. It should be purchased on the value of its 
protein content. 

Fish Meal. — A concentrated protein rich feed of high 
quality; is excellent for balancing the carbonaceous feeds. 
It is usually higher in protein than meat meal and also higher 
in price. It has no advantage over good meat meal. Jt is 
often not pro<‘urable and then difficulties arise. 

Lomsf Meal. — Dried locusts ground to a meal form a 
very desirable protein ri(‘h feed for poultry. Wherever avail- 
able it should be used in the place of other purchased protein 
feeds such as meat meal. Kxpeiiments have shown that there 
IS no danger in utilising locmsts as feed which have been 
killed by spraying with Government formula arsenic sprays. 

Meat Meal (high grade). — Pure meat meal of high grade 
containing no bone, hoof, hair or other contamination is one 
of the best by-products of slaughter houses for use in poultry 
rations as a protein rich feed. It is high in piotein contain- 
ing the amino-acids deficient in the grains. 

Meat Meal (average 50% protein). — This product is most 
commonly used and is the usual feed supplied when ^‘meat 
meaP^ is purchased. It is similar to high grade njeat meal 
but C'ontains moie un digestible materials and less protein. 

Meat and Bone Meal. — Meat meal with a varying 
amount of bone meal is a good feed for poultry, carr 3 dng less 
protein than meat meal. Meat meals generally should be 
purchased on the guaranteed protein content. A good sample 
should be free from hair and gelatinous substances and have 
an odour of cooked meat. Good samples are produc‘ed locally, 
and this feed should form the animal protein rich feed in 
this (Country as a general rule. 

Meat (fresh). — Like fresh blood, meat may be used by 
mincing and mixing wdth mash to form a wet mash. Under 
no circumstances should putrid meat be used. It is best fed 
like green bone as a tit-bit, on the average size poultry farm. 

Meat (dried). — When fresh meat is minced and' 
thoroughly dried in the sun it may be used in the mash in 
the place of meat meal and is equally as good. It may be 
dried in small pieces the size of a wheat grain and fed as a 
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scratch feed when extra protein is considered necessary. In 
this way meat may be preserved on the farm and made use of 
when needed. When cattle are dying from drought, they 
may be utilised in this manner. Meat from antelope, donkeys, 
horses, etc., is equally good, but must be fresh and free from 
taint. 

Milk (separated). — Whole milk is seldom fed to poultry 
and, indeed, it is unnecessary, as separated milk is actually 
better, containing the same protein and less fat. Separated 
milk may perhaps be (‘onsidered the very best protein supple- 
ment to the (*ereal grains. Where it is used no other minerals 
are required except lime. Skim milk ma}" be fed to all classes 
of poultry and is especially valuable for young growing stock. 
To babv chicks it should be fed sour, otherwise they may be 
upset, or even die, from indigestion due to the ta(‘t that 
at first the chicks lack a la<‘tose digesting enzyme which 
develops later. It should always be fed in the same condition, 
and becaiuse of this fact and also that it is difHtult to keep 
sweet in summer, it is the bcvSt policy to feed it sour at all 
times. The sour skim milk should be thoroughly stirred 
before being fed as a drink or used to mix a wet mash. If 
desired the curds may be drained and fed in the form of 
cottage cheese mixed with mash. It has been shown that 
hour skim milk ted ad hi), without water to drink, together 
with cracked maize, forms a balanced ration for lioth growing 
(‘hicks and laying sto(‘k. Skim milk and butter milk may be 
mixed for feeding and are of equal value. They both contain 
Vitamins A and (I. 

Wlieif , — Milk whey is l(»w in protein because of the loss 
of casein in the making of cheese. It is therefore not a sub- 
stitute for other animal j)roteins, but it contains the lactal- 
bumin protein present in milk which is so valuable for 
growth. It also contains minerals and vitamins. Whey 
should always be used for poultry feeding where available, 
though the einimal protein in the mash should not be reduced 
more than 2 or 8%. 

DRY GREEN MEALS. 

The dry green meals are fed as a source of Vitamin ‘‘A'^ 
and are of great importance in this country, where at times 
succulent green feeds are xinobtainable. 
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Lucerne Meal , — The best samples are made from the 
leaves only for young lucerne stems, but the usual meal pur- 
chased is ]nade by milling hay from the crop. The value of 
this feed may vary considerably according to its quality. The 
essentials in a good quality meal may be summarised as (1) 
That the meal is a good bright green colour; (2) that it con- 
tains a minimum of stems; (3) that it has not been adulterated 
with a poor grade of hay. Lu<*erne meal is high in fibre and 
cannot be fed in too large a quantity. It contains some lime 
and protein, but is chiefly fed for its Vitamin content, of 
which it contains all those of importance. Other legume hay 
meals of good green quality may be used similarly to lucerne 
meal. Seven to 10% green leaf meal in the mash is sufficient. 

Sunflower Leaf Meal , — The leaves of the sunflow^er plant 
if stripped at intervals, dried and ground into a meal, may 
be used in the mash in the same way and for the same purpose 
as lu(‘erne meal. It is likely that the sunflow^er leaf meal is 
equally as good as feed from the Vitamin (ontent point of 
view of lucerne meal. The meal should be green and must 
be dried carefully out of the sun and dew' to preserve the 
Vitamins. It contains less fibre than lucerne meal if the 
thick ribs of the leaves are not used. The quality of sunflower 
leaf meal is gauged by its green colour and freedom from 
thick leaf ribs and stems. It is used largely in Rhodesia in 
the place of lucerne meal, as the sunflow er can be grown any- 
where and provides other useful feeds as mentioned elsewffiere. 

SUCCULENT GREEN FEEDS, ROOTS, ETC. 

Succulent green feed plays a most important part in 
poultry feeding. Its value lies not in its feed value as 
expressed in proteins or carbohydrates but in its vitamin 
content and its other health promoting properties on the 
digestive system, such as distension of the intestines and 
variety, thus enabling the bird to make greater use of other 
feeds. Not least of its value lies in its promotion of good 
health, thus affecting a great saving from disease and loss 
of products. It has a cooling effect on the system which is 
very beneficial in a hot climate, and it assists very materially 
in the more economic production of both eggs and table birds. 
Most types of succulent green feed should be finely chopped 
and fed fresh to the birds in troughs or wire baskets* 



FEEDS FOR POULTRY AND HOW TO USE THEM. 


857 


Cabhaye , — The leaves of cabbages or small unmarketable 
heads make an ideal succulent green feed for poultry and one 
that is greatly relished. The green leaves contain more 
Vitamin A than the white portion. 

Cactus^ Spineless , — In times of drought or in districts 
where it is difficult to grow other greens, spineless cactus 
may come in very useful indeed. As a standby some should 
be grown on every farm. The leaves are cut into strips with 
a knife and the birds, when accustomed to it, will eat all 
the suticulent feed from the centre. It most likely carries 
Vitamin A. 

Carrots , — The best variety to glow is the yellow carrot, 
which has been shown to (airy Vitamin A, where as other 
vaiieties do not. These (*arrots an^ the best root crop available 
to substitute for fresh greens. They aie very beneficial for 
turkeys. Yellow carrots should b(' cho])j)ed into ^imdl chunks 
for feeding. 

Grass , — Green grass is the natuial feed for poultry, and 
when young and succulent is very lieneficial. Free range on 
green grass is ideal. Green grass contains all the vitamins 
of import a me. 

Lettuce , — For chickens this succulent green feed i^ ex(*el- 
lent, as it is soft and easily digested. All (lasses ot stock 
greatly relish it. It contains the essential Vitamin A and 
may safely be used wherever available. 

Lucerne , — Like green grass lucerne contains all the 
known vitamins and is one of the most widely used green 
feeds. It also contains some protein and lime whi('h is 
essential for all poultry. It is greatly relished and can hardly 
be bettered as a su(‘culeiit feed for all classes of stock. 

Mangels , — Where available mangels may form a useful 
substitute for greens. They are h^w in Vitamin ‘"A,” how- 
ever, HO this should be sufPidied by yellow maize or other 
feed. Mangels may be stored and when fed should simply 
be cut in half lengthways and the birds allowed to pick out 
the succulent feed. 
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Melon, Vatfle (Majorda). — This feed is grown on prac- 
ti(‘ally every farm, and in (‘onjunetion with spineless cactus 
may well replace the use of root crops as succulent feeds in 
this country. Melons being green probably contain Vitamin 
in vsufficient quantity. Where no succulent green feed 
is available they may be cut into quarters and pla(*ed for the 
birds to help themselves. Keep out of the hot sun. Melons, 
when (‘ut, soon become sour if not consumed and may cause 
digestive trouble, so they should be fed fresh daily and all 
not consumed taken away at night. The seeds need not be 
taken out, they will do no harm. They can be stored for 
months, but should not be fed if bruised or decayed. 

Oats, Green , — Where available green oats or green feed 
from other grains may be used tor ])oultry feeding. They all 
contain vitamins. They should only be fed when young and 
succulent and not when fibrous and old. Green feeds of this 
type should be cut in a green food c utter. 

Oats, Sprovi ^. — Where absolutely no suc-culent green feed 
or dry leaf meal is available oats may be sprouted in an oat 
vSproxiter and fed to poultry as a succulent and vitamin feed. 
The sprouts should be fed when green and about 3 inches 
high. Feed one square incdi of the germinated oats and 
green shoots per hen. Munga sprouts may be used in the 
same \cay. 

()}no7is . — As a succulent green teed onions and green 
onion tops may be fed to poultry and have a beneficial effect 
on the system. They are evSpecially valuable for brooder 
chicks on cold days or when they need a little cheering up. 
Too inucdi must not be fed to laying stock, otherwise they 
may taint the eggs. Self-multiplying onions are the best to 
grow. 

Potato , — This crop is not generally fed and is not a 
vitamin supplement of any value. Where it is desired to use 
them they should be boiled and mixed with mash. They are 
a fattening feed and should not be fed to any extent, except 
for that purpose. 



FEEDS FOR POULTRY AND HOW TO USE THEM. 859 


Pumpkin , — Like the melon, this feed is grown exten- 
sively and may be used as a succulent feed. It contain 
Vitamin ‘‘A.’’ The same remark apply to pumpkins as for 
melons. 

Rape , — Where it is grown rape and kale form excellent 
greens for poultry. Rich in Vitamins ‘‘A,’' they may add 
variety to the green food rations. Containing more green 
leaf they are preferable to cabbage. 

Sunflower Leaf , — The leaves of the sunflow^er plant may 
be plucked, chopped and fed to poultry as greens. Being 
somewhat coarse they are better suited to adult stock. They 
wdll contain Vitamin ‘‘A.’’ 

Swiss Chard (Spinach Beet). — This crop is an excellent 
one for poultry. It is a perennial and a heavy cropper. The 
leaves only are fed and form a wsoft succulent green feed rich 
in Vitamin “A.^’ It is an excellent crop for winter greens 
and is most palatable. 

Other Greens , — If birds will eat the chopped green food 
almost any greens are suitable from a Vitamin ‘‘A^’ point of 
view. To get birds used to a change in greens mix with a 
little wet mash for a while. At times su(‘h greens as ^‘M’sasa’’ 
tree leaves, cassava, mulberry, Belhambra, paw-paw and 
willow leaves have been fed and are certainly better than no 
greens at all. 


(7\> be coni inued ,) 


IT\S A WORKER. 
Don’t Brood or be Slung 
but 

Comb your Farm for Refuse. 
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Compost. 


By S. D- Timson, M.C., Assistant Agriculturist, 


{Concluded.) 


STTG(ilESTKD MODIFIED TECHNIQUE FOB COMPOST- 
ING THE SUNNHEMP CHOP. 

The simple technique advined is given below followed by 
a more detailed explanation, 

(1) Mow the siinnhemp at liS to 20 weeks from germi- 
nation. 

(2) Sweep and drag it up to narrow^ moveable kraals on 
either side of the held along the headlands. 

(8) Fork the stinnhemp into the kraals as fast as the 
cattle can keep it trampled down. 

(4) When there is a depth of well trampled suuiihemp of 
18 inches in the kraal, move the latter along the headlands 
and fill again. 

(5) After moving a kraal, spread top soil from the field, 
and wood ashes or lime over the heap. 

(6) Build the sunnhemp into heaps 9 feet broad by 8 feet 
high, by forking in towards the centre line from either side. 

Time of Mowing. — It is recommended that the crop should 
be left to grow^ two to four weeks beyond the stage w^hen 
ploughing is usually hec/u?i, whi(*h is about 14 weeks from 
germination. It is suggested that reaping should commence 
at 18 to 20 weeks from the date of germination. This will 
bring the commencement of the reaping to about the end of 
March, when the sunnhemp is germinated in the middle of 
November. 
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The work will therefore normally be done during April, 
when no more rain usually falls, and the surface soil is dry. 
This will facilitate the work and avoid damage to the tilth 
of the soil. 

It is known that the woody tissue or lignin of the organic 
matter is the chief and most stable constituent of the humus 
formed by its rotting down, either in compost heaps or in the 
soil, and it follows that the higher the proportion of wood 
in the original material the greater will be the quantity of 
humus left after decay has ceased, and the longer will this 
humus and its effects last in the soil. 

McChlery has show'n that there is a steady increase in 
the fibre or woody portion of sunn hemp from 70 days from 
planting up to 139 days, or approximately 18 weeks, and this 
probably (*ontinues for several weeks more. 

Therefore, by delaying cutting the sunnhemp until 18 
weeks and onwards, the amount of hinnus produced by com- 
posting it and the persistence of its eflfe(*ts in the soil, will 
be materially increased. It is considered that this will inove 
to he a very important advantage of this system of utilising 
the sunnhemp crop. 

It is not advisable, for various considerations as shown 
above, to plough under the sunnhemp at so late a stage of 
growth, bui these objections do not apply to the composting 
of the crop by the technique advised here, as will be seen 
later. 

Use ol Movable Cattle Kraals Having mown the sunn- 

hemp, or as soon as a portion has been mown, easily moveable 
cattle kraals, of a width of 16 feet, and a convenient length, 
are erected on the headlands of the fields on either side. 

The sunnhemp is then gathered by hay sweeps into co(‘ks 
of a convenient size, and these cocks, several at a time, are 
drawn by hay drags up to the side of the kraals and dumped. 
From these dumps the sunnhemp is forked over the side of 
the kraals and spread over the floor until about 18 inches 
deep. Cattle are then placed in the kraals, and as fast as 
they can trample down the sunnhemp under foot it is daily 
forked over into the kraals. 
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When the suunhemp has been trampled down to a dei)th 
of about 18 inches, and sufficiently broken up and impreg- 
nated with urine and dung, the kraal is then moved along 
the headland and the process repeated until the wdiole field 
of sunnhemp has l)een dealt with. 

The types of implements suggested for this work are 
illustrated, and instructions for making two of them cheaply 
on the farm are given in the Appendix. 

Subsequent Treatment of Sunnhemp.~As soon as a kraal 
has been moved, the heap of sunnhemp and dung may be 
treated thereafter as <ompost. Soil from the adjoining field 
is spread over the heap wdth a little wood ashes oi lime, in 
the amounts advised in Section T ; half the required quanti 
ties being us^d. The heaps are then built up into the 
standard size of 9 feet broad by 3 to 3^ feet high, by forking 
in the sunnhemp from either side tow^ards the centre line 
Finally the remaining half of the soil and w'ood ashes or 
lime are spread over the surface of the heap, wdiich is now 
left to aw’ait the next season’s rains. 

This fi^st turning of the heap, and the first turn after 
rain has w’etted the heap the tollowdng spring, present the 
only difficulty in the process, and this can be largely solved 
l)y the use of manure drag-forks. With these the tightly 
matted mass can be torn apart, when ordinary garden forks 
can then be used to finish the wmrk. 

It is better if when making the first turn the materials 
when forked in towards the centre are also moved 6 feet 
forward at the same time. By working thus the centre portion 
of the heap is also turned, and this tends to prevent the loss 
of nitrogen by denitrification which may take pla(‘e if the 
centre portion of the heap is left undisturbed in a compacted 
condition. 

Success Depends on the Growth of the Sunnhemp. -It is 

clear that the economy of composting the sunnhemp crop 
instead ploughing it in wdll be dependent to a large extetit 
on the proper growth of the sunnhemp, and to ensuie this on 
soil of low fertility it will Be necessary to apply fertiliser to 
the sunnhemp, and potash may be required as well as phos- 
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phates. It nmst be pointed out that this would be necessary 
under such (‘onditions whether the snnnheinp is phmghed in 
or (OTii posted. 

In extreme (*ases of soil exhaustion legumes such as sunn- 
hemp, velvet beans and cowpeas may not be able to obtain 
theii own supply of nitrogen from the air, although they 
re<*eive phosjihates and potash. This is due to the fact that 
the legume bacteria are unable to work in conjunction with 
legumes when the organic matter in the soil is very deficient. 

In such circumstances \i may be necessary to plough in 
a grass type of crop grown on a dressing of a somplete 
iertiliser. A suitable grass (*rop such as Ithodesian Sudan 
grass has a stronger root system than most legumes which is 
better able to forage tor food in exhausted soils, and with 
the aid of fertilisius ^^ill be able to make sufficient top-growth 
>^hich, on ploughing under, will add enough organic matter 
to the soil to make it possible tlieieafter for the legume 
bacteria to again work in conjunction with the legume and 
supply tin* latter with nitrogen. 

Such a shortage of organic matter in the soil undoubtedly 
ex[dains some of the cases reported by farmers from time to 
time of the absence of bacterial nodules on leguminous crops. 

Haatening the Process for Dressing of Winter Crops such as 
Wheat.- If some of the compost is urgently required for winter 
crops the same year, the sunnhemp can be cut and composted 
a month or six weeks earlier when, if three turns are given 
at intervalvS of ten days to a fortnight (on rainy days if 
possible) the compost should be ready for applying to the 
land about two months later. It may be necessary, in order 
to ensure this, to inmease the number of cattle in the kraal 
or the time they are kept in the kraal, so as to trush the 
sunnhemp stalks more thoroughly, and to increase the 
nitrogen and moisture content of the compost by increased 
quantities of dung and urine. 

However, since the sunnhemp itself will have a high 
eontent of nitrogen and contain less woody tissue when cut 
at this stage of growth (12 to 14 weeks) the question of the 
rapidity with which it will rot will be largely dependent on 
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the rainfall during Mareli, the extent to which the sunnhemp 
is crushed hj the oxen, and the frequency of turning the 
heaps. 

It will be best, ft>r this purpose, to leave the sunnhemp 
undisturbed after moving the kraal until a good shower has 
fallen, since the wide shallow heap will ensure much more 
rapid and thorough wetting of the heap by the rain. 

Hastening the manufacture of the compost in this way 
is, of course, wasteful, since a reduced quantity of humus 
is obtained, and this humus will not last so long in the soil. 
It is also w^asteful of the dung and urine. It may be justified, 
however, where the compost is applied to irrigated crops. 

Economy oi Land on Small Farms.— On the smaller farms 
where economy of land is of partic ular importance, the com- 
posting of the green-manure crop wdll be of particular value, 
since only one-sixth or one-eighth of the land need then be 
idle under green-manure instead of a third or a quarter. 

For the same reason, on snjall farms, at the first turn of 
the heap after moving the kraals, the inner half may be folded 
over on to the outer half. This will mean that a strip of land 
only 9 feet wide will be occupied by the compost heaps, but 
the amount of hand labour wall, of course, be slightly 
increased. 

Alternative System of Composting Sunnhemp.— An alterna- 
tive system which could be employed is to keep the normal 
proportion of land under sunnhemp. In the example already 
considered two hundred out of six hundred a(*res would be 
composted, and the compost apj)lied to anothei two hundred 
acres of land. In this way two-thirds of the land, or in this 
case 400 acres out of 600 acres, would rec^eive a dressing of 
organic manure each year — every acre growing crops, in fact. 

By adopting this system the humus content of the soil 
could be more rapidly built up to the ec‘onomie level, and 
a change over to the other system be made after, say, two 
or three years. 

This system might be more suitable for a farm which 
has been badly overworked and the soil denuded of humus. 
In such a case the sunnhemp would possibly require fertiliser 
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to ensure a good crop. It is not considered, however, that 
this system would be so profitable for normal use as the other, 
owing to the larger proportion of unproductive land under 
sunnhemp eac h year. The writer, nevei-theless, reserves the 
right to change his mind on this point, sin(*e there is a possi- 
bility that the higher humus content of the soil, which should 
be maintained by this system might, by giving higher yields 
per acre, more than counter-balance the disadvantage of 
having a smaller area under crops eac h year. 

Sunnhemp Compost or Kraal Manure lor Vlei Wheat.—The 

writer has already urged the wheat farmers growing wheat 
on the sandy vleis of the Colony to grow sunnhemp on their 
dry lands during summer for c‘onversion into compost, or 
kraal manure. 

The simplicity, economy, and great value of this have 
been proved conclusively by several farmers. 

It has been found possible to cut sunnhemp and c‘onvert 
it into well rotted kraal manure of very high cjuality in time 
to apply to wheat the same year. 

It may interest wheat farmers to know that 14 acres of 
wheat dressed with sunnhemp kraal manure in 1936 gave an 
average yield of 1*4 bags per acre. No fertiliser was applied. 

vSo sim})le, inexpensive, and effective is this vsyvstem of 
manufacturing the vlei wheat-grower’s chief need, namely, 
organic manure, that it is again strongly urged that wheat 
farmers, particularly on the sandy vlei lands of the Colony, 
should adopt it without delay and grow sunnhemp on their 
dry lands for turning into compost or manure. 

The writer is at a loss to understand why this system has 
not already been widely adopted. The only objection to it so 
far raised by farmers, of which he is aware, is that sunnhemp 
will not grow on their dry lands without fertiliser. If this is 
true, then farmers are strongly advised to apply a dressing 
of 130 lb. of rock phosphate and 20 lbs. of muriate of potash 
per acre to the soil before sowing the sunnhemp. The cash 
price of this f.o.r. Salisbury is 9s. per acre. Only half the 
acreage of the wet land under wheat need be sown to siinn- 
hemp (on the dry lands), since one acre of sunnhemp should 
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yield at least 6 to 8 tons of manure, the effect of which should 
last for at least two years in wet vlei soil, since the soil con- 
ditions in these wet vleis lead to much slower destruction of 
humus than on dry w’ell-drained soils, owing to the lo\cer 
temperatures and the water-logged conditions. 

If the sunnhemp is growHi in the second year on the first 
year’s stubble this, wdth the residue ot fertiliser, will give a 
second good crop of sunnhemp. 

Therefore the cost of the fertiliser f.o.r. Salisbury per 
acre of wheat to which the sunnhemp manure is applied w^ould 
be a (piarter of 9s. per acre per annum, or 28. 3d. 

The cost of the sunnhemp seed at 33 1V)S. per acre (Somer- 
set variety), if grown on the farm, should not exceed Is. 6d. 
per acre of irhent growm. 

For this outlay of 3s. 9d. per acre of wheat grown, plus 
the cost of (‘arriage on the fertiliser to the farm, should give 
an increased yield of wheat of at least fifty per cent., and 
probably 100 per ceflt., or more. Therefore even where the 
average yield of wheat per a(*re is only 2 bags, a handsome 
profit is assured. 

Use of Compost on Winter Crops.— A Warning.— A word of 
warning is necessary here wdth regard to the application of 
compost, however made, to winter-grown crops. It is parti- 
cularly necessary to ensure that the (‘om])OHt is thoroughly 
rotted before ploughing it in. If rotting is not complete 
there is a danger of nitrogen starvation of the crops wdiilst 
the rotting process is completed in the soil. One farmer 
has unfortunately experienced this ill-efiect on his w heat crop 
in the 1938 season. It is probable that this is due to the 
low soil temperatures obtaining during the winter on irrigated 
or moisture-retaining soil, and the Ia(*k of opportunity to 
aerate the soil by cultivation in the case of cereal crops. 
These conditions reduce the activity of the nitrifying bacteria 
i the soil. 

There is not the same danger in conne(‘tion with tjie 
growing of irrigated potatoes which receive the usual heavy 
dressing of 600 to 800 lbs, per acre of complete fertiliser, 
since the nitrogen in the fertiliser tends to correct the tern- 
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porary nitrogen shortage in the soil. It may be mentioned 
in this connection that the farmer just mentioned who 
experieiK^ed the ill-etfect of unripe compost on his wheat, 
found nothing but good etfects where the same compost was 
applied to his irrigated [)otatoes, which received also a heavy 
dressing of double potato fertiliser. 

Nevertheless, it is advisable to apply only ripe compost 
to the potato crop, since this will ensure that they are not 
(diecked in their early growth. 

Sunflower instead oi Sunnhemp.— Sunflowers can be used 
instead of sunnhemp, but the latter is advised w^herever 
possible. Sunflowers should be seeded at the rate of at least 
45 lbs. per acre, and cut when the flowers are just out, or 
(*arlier if sj)eed is essential. It is jmssible that a mixture of 
the two crops may give better break down of the compost 
than either of these crops alone. A mixture of munga and 
sunnhemp may also he used for the same reason. 

SECTION IV. 

THE MECHANISM OF THlE DECAY OF (^ROl* KESl- 
DUES IN THE St)TL AND IN THE COMPOST HEAP 
AND ITS PltAtTICAl. APPJ JCATJONS. 

The density of the micro-organic population of the soil 
is so great that the figures are almost beyond the mental 
grasp of the average person. For instanc e, during a period of 
high activity in a fertile soil one ounce of soil may c‘ontain 
140, OOO, 000, ()()() bacteria, besides the other types of micro- 
organisms, wdiic'h may amount to another 81,000,000. The 
weight of the above numbers of bacteria in the top six inches 
of an acre of soil would apj)roximate to 8.75 tons. Thc^y 
contain approximately 10 per cent, of nitrogen. 

Their numbers are (‘onstantly fluc tuating, depending on 
the factors aflVcting their growth; that is the supply of air, 
moisture and food, the temperature of the soil, the acidity or 
otherwise of the soil, and the numbers present of their natural 
enemies which feed on them (the amoebae in the case of 
bacteria). 



868 


THE RHODESIA AGRK^ULTITRAL JOURNAL. 


Their food supply consists of the plant and animal 
residues in the soil, and carbon dioxide and mineral salts, 
iSiuh as phosphates and nitrates. 

In the compost heap it is (*ertain types of these mi(*n)bes, 
which are supplied chiefly by the added soil, which use the 
crop residues and dung as their focul supply, and break the 
former down during the rotting process. 

Plant residues consist chiefly of (arbohydrate materials 
such as celluloses, hemic elhiloses, and lignins. The celluloses 
and hemicelluloses make up the softer tissues of the cell walls 
of the plant, and the lignins are the chief constituent of the 
woody or fibrous tissues, and the hardened portion of the cell 
walls. 

The celluloses, and a portion of the hemicelluloses, are 
easily and rapidly broken down by the fungi and bacteria, 
which use them as sources of energy and food. Some of the 
carbon is built up into their body tissues, and the remainder, 
the greater part, they respire as the gas carbon dioxide. 

Microbes have no mouths by wdiith they (*an feed and 
have to aKsorb theii food in solution through their ‘‘skins. 
They therefore bring their insoluble food into a soluble form 
by means of digestive ferments which they ex(*rete. These 
ferments readily attack the starch and celluloses, and some 
of the proteins in the plant residues; but the lignins or woody 
portions are very resistant. 

The proteins, in which form the nitrogen in the crop 
lesidues chiefly exists, are broken down into simpler nitrogen 
comj)ounds; part is built up again into the insoluble body 
protein of the mi< ro-organisins, and part is converted into 
ammonia. The micro-organisms themselves contain much 
nitrogen; the bacteria, for instance, contain ten per cent.; 
and w^hilst they are alive this nitrogen is temporarily unavail- 
able to crops. When the micro-organisms die on the comple- 
tion of the rotting, owing to lack of food, and the compost is 
plouglied into the soil, as soon as the soil becomes moistene4 
other bacteria feed on them and convert the protein in their 
dead bodies into the soluble (nitrate) form of nitrogen, which 
is at once available to crops. 
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Some Pra( tical Considerations. 

The Modem Conception of Humus.— The modern conception 
of humus in its simplest form is that it is largely a combina- 
tion of plant lignin or woody tissue, and proteins; the latter 
synthesised by the micro-organisms. It also contains some 
residual hemi(‘elluloses from the plant materials, and some 
synthesised by the microbes. It is therefore (dear that the 
greater the proportion of lignin (wood or fibre) in the original 
crop residues of the compost heap, the greater will be the 
w'eight of humus left when rotting is finished. 

Another constituent of the humus is a proportion of the 
hemi(‘eliuloss, the celluloses having completely disappeared. 
These hemicelluloses are not so resistant to further (hange as 
the lignin portion of the humus. 

Now humus is not a constant, imperishable, substance, it 
is a stage in th(‘ decomposition of the organic matter (crop 
residues), and when compost is added to the soil the humus 
undergoes further juore or less rapid disintegration, according 
to the conditions exivsting in the soil. vSome types of lignin, 
too, are mi^re resistant to further i hemical or mi(Tobiological 
change than others. The destnmtion of liuinus is a very n)U( h 
sl(»wer process, (»f course, than that of its formation by the 
decay of organic matter. Its destrindion may take several 
years, whilst its production may only occupy as many months. 

Now the more mature is any plant material, sin h as sunn- 
hemp, the greater is the proportion of lignin or wood and 
fibre in it, and therefore the greater is the proportion of 
humus left after composting it, and the longer should the 
effect of that humus last in the soil. 

This is a matter of considerable imiwrtance to the farmer 
icho is composting his snn7ihemp instead of plan gh in p if in^ 
since it meafis that the maturity of the crop when he naps it 
will greatly affect both the quantity and lasting power of the 
humus made from it. 

Nitrogen Content Bequired by Micro-organisms. 

The rapidity of the dec^om position of such plant materials in 
the (!omp 08 t heap is largely regulated by the percentage of 
nitrogen it contains, or which is added in the form of dung 
or urine. If the percentage of nitrogen in the plant material 
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such as Huunheiup is less than 1.7 per cent, of the dry matter, 
the organisms which cle^‘ompose it must have an added supply 
of nitrogen in the form of dung or urine U) ensure rapid 
decomposition. A shortage of nitrogen will slow down the 
pro(‘ess, though it will still be com})leted, even though the 
original inateiials contain only a small pen entage of nitrogen. 
The reason for this being possible is that the microbes com- 
mencing the process cease work and die when the nitrogen 
supply is exhausted owing to lack of food. Other baideria 
then use the nitrogen in their dead tissues as a food supply to 
enable them to break down more of the carbohydrate material. 
They in turn die owing to shortage of nitrogen, and other 
bacteria use the nitrogen in their dead bodies and so on, until 
all the organic matter has been rotted down. 

The nitrogen percentage in any crop falls as the crop 
matures, and it is therefore evident that the more mature the 
sunnhemp is at reaping time, when it is composted, the longt*r 
will the cattle have to be kept on it to supply the deficiemw 
of nitrogen by their dung and urine. 

The farmer can only find this out by experience, but if 
he (‘omniences reaping the sunnhemp at 18 w’eeks from germi- 
nation he whII not have to keep the cattle on the sunnhemp 
for an undue length of time. 

McChlery found that sunnhemp at 18 w’eeks fr*om 
maturity may contain 1.50 to 1.90 per cent, of nitrogen, 
according to the season in wdiich it was grow n ; irr one case 
a deficiency, in the other an excess, for rapid decomposition. 
In one year, 1933-34, it contained 1.5 per cent, of nitrogen 
at 20 weeks from germination. 

In composting the sunnhemp (‘rop by the method 
suggested above, another factor to be (onsidered in deluding 
on the length of time to keep the cattle on the sunnhemp in 
the kraals, is the time it takes the cattle to crush the stems 
sufficiently. 

This question affects not only the rate of de<‘ompo8ition, 
but also the ease of the subsequent handling of the materials^ 
as compost, when turning the heaps. A little experience will 
soon provide the farmer with this information. It is also 
important from the point of view of speeding up the rotting 
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pro(*ess, since the cruvshing of the steins assists the fungi and 
bacteria to make entry rapidly, and exposes a far greater 
area of surface of the materials for them to work on. 

For the reasons outlined above it will be found that 
unbroken stalks of sunnhemp, sunflower, and maize are very 
slow to break down in the compost heap, and it is advised 
that such materials should be placed under cattle to l)e cruslied 
before being put into the compost heap, or better still, mixed 
with the sunnhemp where this is being composted on tlie land 
instead of being turned under. 

SECTION V. 

THE VhACK OF COMPOST IN RHODESIAN 
AGRICTTLTTJRE. 

TTntil the middle of last century farmyard manure was 
practically the only fertiliser employed in Western agricul- 
ture. 

During the last century Liebig announced his theory 
that the mineral constituents of plants supplied all that was 
necessary tor their growth. Tjater the historic* work of Lawes 
and Gilbert at Rot haiiisted showed that Liebig\s view was 
only partly true, but at the same time it greatly stimulated 
the use of artificial inorganic fertilisers to such an extent 
that the benefits to be obtained from organic manures, and 
the necessity for their use to maintain the humus supply in 
the soil, came to be in danger of being lost to sight. 

liatterly, hcjwever, the in<*reuse in our knowledge of the 
functions and properties of humus in tlie soil, due to the 
great extension of research directed on this subject, has 
caused the pendulum of agricultural opinion to swing in 
the other direction. 

The rapid depletion of the organic matter in the soils 
of the large sub-tropical and tropical areas brought under 
'*ultivation by the white races during the last century, and 
the disastrous effects of this on the physical condition and 
therefore on the fertility of the soils, has helped to focus the 
Retention of agriculturists and scientists on the great necessity 
for the proper and regular replenishment of the supply ot 
humus in the soil. 
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Under the extensive system of af^ricnlture largely 
adopted in these tropi(‘al and sub-tropical areas such as this 
Colony, the balance of nature has been upset, that is the 
balance between the natural supply to the soil of humus- 
forming organic material such as the leaves and root systems 
of trees and grasses, and its consumption or dissipation by 
the micro-organic population of the soil. The cultivation of 
the soil has slowed down the former and greatly speeded up 
the latter. The rate of consumption of humus in the sub- 
tropical soils by the mic ro-organisms concerned is very iinich 
greater than in temperate (dimates owing to the much higher 
temperatures favouring their activity. 

It has been shown by Mohr that above an average tem- 
peiature of 77.2° F. no accumulation of humus can take place 
in a well-drained and well-aerated soil. During our summer 
the soil temperature often exceeds 77° F. in the greater part 
of the cultivated areas. 

This is the explanation of the much more rapid loss of 
humus from our soils, when under cultivation, than takes 
place under the temperate conditions of Europe. 

The extensive system of agriculture still employed in the 
Colony has greatly limited the quantity of farm manure made. 
The use of this, and short and long term pastures, are the 
chief means employed in European agriculture to maintain 
the humus supply of the soil, but their employment in this 
Colony is only possible to a very limited extent, at present. 

This urgent problem has been met in a measure by the 
practice of green-manuring, whicdi fortunately fits our 
climatic conditions well, owing to the almost c‘omplete absence 
of rain during the period between cTopping seasons, W’hich 
tends to prevent losses of plant food from the green crop 
after it is ploughed in. 

However, green-manuring in Rhodesia suffers from a 
number of inherent disadvantages as pointed out earlier, and 
there is a limit to the possibilities of its employment, as 
already mentioned in detail. The writer is of the opinion 
that many of these disadvantages can be overcome by com- 
posting the top-growth of the green-manure crop, where this 
is sunnhemp. 
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The supply of organic manure can , also be greatly 
increased by turning all the residues from the maize, wheat 
and barley and other crops into compost. Their conversion 
into kraal manure should be discontinued in favour of com- 
pi»Hting, since the former process is very wasteful, and also 
insanitary, both trom the j)oint of view of crops and human 
l)eings. 

It may be mentioned here that compost made from crop 
residues, chiefly maize vastes, has given remarkable results 
when applied to the cotton crop in thivS Colony. *Peat found 
at Gatooma that an application of five tons (short) per acre 
of (‘ompost gave an increase in the yield of seed cotton of 
80 per <‘ent. ovei the untreated cotton. The untreated eoiton 
yielded 500 lbs. per acre of seed cotton, whilst the cotton 
receiving 5 tons per acre of compost, yielded 900 lbs. of seed 
cotton per acre. It seems probable, from the facts published, 
that one important leason for such striking results being 
obtained is that the compost materially aided the (otton to 
resist the effects of the serious drought of five veeks during 
February and March. Such droughts are always to be 
expected in this Colony, and the drought resistance which 
humus in the torm of compost can confer on crops when 
applied to the soil is one ot the weightiest arguments foi its 
greater employment in our agriculture. 

The amount of compost which can be made is limited by 
the supply of raw materials, and of animal dung. Besides 
crop residues, however, there is much raw material not yet 
utilised in the shape of old veld grass, reeds from the river- 
sides and streams. Also, there is a great quantity of grass 
cut on the sides of roads each year and wasted. The small 
awkwardly-shaped valleys in the hills could profitably be 
planted to a permanent crop such as Napier fodder to increase 
the supply of organic material and at the same time serve as 
fodder reserves. 

Suimliemp the Main Source of Cheap Saw Material.- 

However, the main source of cheap raw material at present 


♦J, E. Peat. Notes from the Cotton Station, Gatoomii, 1937. Rho. Agric. 
Jour., Oct., 1937. 
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18 the top-growth of the suuiihemp crop, and the composting 
of this on the lines suggested, simplifies and cheapens the 
production of compost, by eliminating most of the expense 
of collection and carting of the raw materials, and most of 
the hand-labour. 

It is perhaps pertinent here, in order to gain some idea 
of the very great povssibilities of the system to estimate its 
potential advantages to the farming industry as a whole, on 
the basis of the total area of land annually under green- 
manure at present. 

This is approximately 50,000 acres, and so at least 25,000 
acres of this could be released to produce crops each year, 
which on the bat>it> of the estimates given above should amount 
to 800,000 bags of maize, if this were the crop planted. 

The estimate is based on the supposition, of course, that 
the whole area is normally sown wdth sunnhemp and that it 
is heavy loam soil. This is not so, of course, but it serves to 
illustrate the possible gain to the farming industry by a 
change to the syvstem suggested. 

Kraal M vm re ver^ius (V)Mrosi. 

Until the introduction of the modified Indore composting 
method of producing organic manure or humus with rain as 
the only source of water supply, the making of kraal or farm- 
yard manure was the only cheap pra(ti(‘able method of 
utilising crop residues and waste organic matter, which had 
found favour in this Colony. The defects of the process w^ere, 
since there was no suitable alternative, ignored, and its 
virtues only were extolled. Because of this many farmers 
have difficulty now in appreciating why the making of kraal 
manure is condemned as a wasteful and insanitary process, 
and the making of compost is advised in its place, whenever 
this is economically possible. 

A comparison of kraal manure with compost may be 
briefly summarised thus: — 
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Kraal Manure. 

1. Crop diseases and pests not 
destroyed, and maize 
wastes therefore cannot be 
safely placed in kraals. 

2. Weed seeds not killed. 

8. Losses of nitrogen may 
ex(*eed 78 per cent, during 
making and application to 
soil, 

4. Losses of potash may 
exceed 50 per cent. 

5. In seasons with cold and 
wet (‘ommen(‘ement crops 
do not respond to kraal 
manure owing probably to 
the slow availability of the 
nitrogen. 

6. Is very wasteful of animal 
dung and urine. 

7. Forms^ the ideal brt^eding 
ground for flies. 


Compost. 

1. Destroyed by high tem- 
peratures, except, pos- 
sibly, for (ertain tobacco 
diseases. 

2. Weed seeds killed. 

3. Gains of 4 to 26 per cent, 
of nitrogen made from air, 
during making; losses 
during application negli- 
gible. 

4. Losses of potash much 
redu(‘ed. 

5. Plant foods in compost 
rai)idly available, and 
crops respond to it even In 
cold and wet seasons siu h 
as that of 1937-38. 

6. Dung utilised economic- 
ally and urine partially. 

7. Flies ( annot breed in pro- 
perly made (ompost. 


* 8ome of the above items require further explanation. 

Inefficiency ol Kraal Manure in Cold Wet Seasons.— With 
regard to the inefticiem v of kraal manure in seasons when 
the opening months are wet and cold it has been found in 
the rotation experiments at the Salisbury Fx]»eriment Station 
that in such seasons maize to which 8 tons of kraal manure 
per acre has been applied shows prac tically no response to 
the treatment. In the present season the maize dressed with 
kraml manure again shows little or no res])onse to the 
treatment. 

These facts are illustrated in the following table of yields 
in Rotation F,, in which three-quarters of the land is under 
maize and one-quarter of the land is under Sudan grass reaped 
for hay. 
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Mai^e plus Maize 

8 tons kraal following maize 
manure plus kraal Rainfall, 

per acre. manure. December. January. 

1924-25 8.65 bags 21,75 bags 18.12 ins. 10.51 ins. 

1928-29 10.15 bags 14,55 bags 5.45 ins. 11.50 ins. 

1932-33 10.75 bags 9.72 bags 7.30 ins. 9.60 ins. 

1934-35 6.99 bags 6.06 bags 7.66 ins, 9.60 ins. 


Average yields 9.13 bags 13.01 bags 

The yields of maize are given in bags of 200 lbs. each 
per a (ire. 

It will be seen that in these four years the maize, follow- 
ing maize which received 8 tons of kraal manure the previous 
year, has yielded on the average about 4 bags per acre more 
than the maize which received a dressing of 8 tons of manure 
per acre. 

Whatever may be the reasons for the ineffectiveness of 
the kraal manure in seasons in whi(*h the first two months 
are wet and (xild, the fact that it may be largely wasted in 
four seasons out of 10, as shown by the results obtained on 
the Salisbxiry Experiment Station during the last 10 years, is 
a matter of great importance to the practical farmer, and a 
strong argument in favour of a change to composting as the 
method of humus manufacture. 

Tt is probable that this failure of kraal manure in seasons 
having a cold wet opening is due to the fact that the nitrifying 
bacteria in the soil are unable under the cold and wet condi- 
tions to convert the organic nitrogen into the mineral, soluble 
form, in which form only is it available to the maize crop. 

At the same time these wet cold conditions are also 
unfavourable to the activity of the free-living nitrogen fixing 
bacteria, which fix the nitrogen from the air, and so the crop 
c annot get its immediate requirements of nitrogen from^ thiM 
alternative source. 

Loss ol Hitrogen.—With regard to the losses of nitrogen 
during the making and application of kraal manure, it has 




COMPOST. 


877 


been Hhown by research in England* and on the Continentf 
that even where the best methods of making and storing under 
(over are used that the loss of total nitrogen from bullock 
manure may exceed 78. e3 per cent. When the dung was 
removed from deep (overed stalls about 15 per cent, of the 
total nitrogen had already been lost. After storing in a heap 
under (‘over a further loss of up to 42 pei* cent, of the remain- 
ing nitrogen was lost. During exposure of the manure on the 
field for four days prior to ploughing it under a further 52 
to 60 per cent, of the remaining nitrogen was lost. 

In a field test of the manurial value of manure applied 
to oats, barley and turnips, it was fcmnd that “in the first 
7ear of appli(*ation dung exposed for four days before being 
(urned in was (‘(|uivalent to half the same weight of manure 
ploughed in at once.” This is largely due to the loss of 
nitrogen in gaseous forms. 

It is interesting to speculate on how much greater these 
losses of nilrogen are from kraal manure made under the 
usual Rhodesian (*onditions, whi('h (ould hardly be worse. 

On the other hand Howard and Wad showed that during 
the making of Indore compost, gains of nitrogen from the 
air amounting to froui 4.4 up to 26.3 per cent, may be made. 

During storage in heaps for one month they found the 
losses of total nitrogen amounted to (mly 0.04%. 

There is much evidence of the slow availability of the 
nitrogen in farmyard manure even under favourable condi- 
tions, and under the unfavourable conditions of long con- 
tinued spells of wet weather it ap|)ears that this nitrogen 
never be(‘omes available to the maize crop in time to be of 
use, since it must be remembered that annual crops require 
nitrogen chiefly in the early stages of growth. 


♦Technical Communication No. 33 of the Imperial Bureau of Soil Science 
1936 pp. 7 to 10. 

tJournal of Ministry of Agriculture, Vol. XLII., No. 12: 1936, p. 1231. 
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Howard and Wad* have shown thai the nitrogen in 
Indore compoBt is readily available, and the wTiter has seen 
eonvineing eviden(‘e in the field this seasont that it is readily 
available even under the continuous wet and cold conditions 
wdiich obtained in the first tw^o months of the growing season. 
Maize to which compost had been applied exhibited the 
normal response to nitrogen showm by the vigorous dark irreen 
growdh of stems and leaves. 

Waste of Dung and Urine. -In the making of kraal manure 
or farmyard manure, much more dung and urine are employed 
than are actually necessary to supply the minimum quantity 
of nitrogen to enable the fungi and bacteria to bring about 
the decay of the bedding and the (‘rop wastes. This excess of 
nitrogen is almost entirely lost in gaseous forms, or is leardied 
out by rain as nitrate. If this wasted nitrogen were properl) 
employed in the rotting dowm of more crop w^astes, l)edding. 
etc., by making compost, this huss could be avoided and much 
greater quantities of humus could be made on the farm for 
building up and maintaining the fertility of the soil. TTntil 
the introduction into this Colony of the Indore method of 
composting organic matter it w^as not possi})le to utilise safel) 
the great quantities of maize w'astes available each year, 
owing to the danger of spreading diseases and y)ests by con- 
verting them into kraal manure. This tremendous waste of 
most valuable humus-forming material may now^ be vsafelv 
utilised in the making of compost, and at the same time much 
of the huge loss of nitrogen and other plant foods from the 
cattle kraals of the Colony prevented. 

Destruction of Flies. As is well known Hies are one ot tlie 
most important agents in carrying bac teria, and to the dairy 
farmer in particular they form a constant source of infection 
of his milk and c ream, and in consequence are a constant and 
serious threat to the quality of these products. 

Few dairy farmers require reminding of this fact, but 
they may not all realise that this source of loss can be largely 
avoided by eliminating the insanitary kraal and manure heap 
in favour of the compost heap. 


•The Waste Products of Agriculture: Howard and Wad. 
+ 1938 - 39 . 
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Cattle kraals and laanure heaps are the ehief breeding 
j)la(*es for flies, but these pests cannot breed in properly 
managed compost heaj)8 owing to the high temperatures of 
the interior. It is ne(‘essarv, however, to turn the heaps 
sufficiently frequently to ensure that any eggs and larvae 
present in the cooler surface of the heaps are killed by placing 
the outer layers of Ihe heap in the centre whilst turning. 

Flies are also a source of loss to the farmer in that they 
seriously interfere wiih the peace and (omfort of farm 
animals, and an animal which is not comfortable can never 
yicfld the maximum profil t(» the owner. It is also necessary 
here to point out once again that flies are one of the chief 
carriers of huirtan diseases, though it is hoped that no one 
is now unaware of this very serious aspec t of the fly nuisance. 

APPE^^DIX. 

J.ABOnCSAVINC IMPI.EMENTS FCE (M)MP()STI]SIG. 

A descri{)tion of two types (»f hav swee]), and a hay drag, 
Mhi<‘h will sim])lify and cheapen the collection of raw 
materials tor composting, ])arti(‘ularly when the sunnhemp 
crop is comjiosted, is given below. 

The Hosier Hay Sweep.- This im})lement was invented by 
Mr. A. J. Hosier, the pioneer of the open air milking system, 
and is being increasingly used by farmers in (treat Pritain, 
where it has been most successful. 

The writer introduced this im]>lement to the notice of 
Mr. A. S. Laurie, of (kmcession, who immediately appre- 
ciated its possibilities, imported oiu , and wdth his usual 
})ubli(‘ spirit arranged a demonstration of its working on his 
farm Somerset. TTnfortunately very few farmers took advan- 
tage of this o})j)ortunity to see it in action, but it (dearly 
proved its suitability to Hhodesian (onditions. 

On an earlier occasion Mr. Laurie kindly gave a demon- 
stration to the writer of its ability to sw eep up a crop of sunn- 
hemp hay, which was lying in windrows, and the accompany- 
ing photographs show* it in action on this occasion. The sweep 
was attached to an old Ford half-ton lorry and it moved over 
the uneven ground and along the sides of contour ridges 
without difficulty and swept the sunnhemp into large loading 
(lumps at a remarkable speed. 
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The writer was greatly impressed with the work done by 
this implement, and he ran strongly recommend it for nse on 
ordinary farm fields in this Colony in sweeping grass and 
siinnhemp for composting or, of course, for hay. 

With regard to its capacity Mr. Laurie writes as follow s : 
‘‘As regards work done: In three and a half days of easy 
going the sw^eep easily cleaned up ()0 ac res of land. Ten boys 
were building stacks and simply could not keep pace w^ith it, 
and BO it had io stand still much of the time.’^ 

“I am very pleased with the work done by Ihe sweep 
(much of it on rough going); it saved endless time and labour, 
and my anxieties regarding sutficient wdiiter fodder tor live- 
stock in future are a thing of the past, mid / slKnthl think for 
wakniy compoi>t if will prove just the very thiny for collertiny 
the rtuiterial where and when reqvired. No more plovyhiny 
nnder of snnnhernp in future, 1 am thinkinyN 

The sweep is made in the following sizes and prices in 
England. The manufacturers are Messrs. Hosier Inventions, 
Ltd., We.xcombe, Marlborough, Wilts. 

7 tines (6 feel wdde) for light c ars price £5 15 () 

9 tines (8 feet w ide for 10 h.p. cars price £6 19 9 

11 tines (19 feet wide) for cars over 16 h.p., price £7 19 9 

The handling and forwarding charges from Beira to 

(kmcession amounted to £1 8s. 9d. Spare tines cost f)s. 6d. 
each, and it is advisable to have some on hand. 

Mr. Laurie's swee[) is a 9 tine model, but he thinks that 
possibly a 7 tine model might be more economical under local 
conditions, since ii would probably allow^ the car to be driven 
on a higher gear. 

Not only d(»es this sweep g(» far to solve the proltlem 
of economic ally collec ting the sunnhemp crop for composting, 
but it should enable farmers to make better quality veld hay 
owing to earlier cutting being made possible wdien the grass 
has a higher feeding value, owdng to the fact that advantage 
can be taken of short dry spells during the months of January 
and February. 
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A Home-made Ox-drawn Hay Sweep.— This type of hay 
sweep was illustrated in the Fanners' Weekhf of 17th 
February, 19Jt7, and the instructions tor making it were given 
by Mr. C. J. Littleton and are quoted below. Many of these 
sweeps are now in regular use in the Colony and are proving 
very valuable labour-savers. 

With two oxen and four natives it has collected 86 acres 
of a good crop of veld hay into co(*ks in two and a halt days. 

Since this sweep can be made on any farm ii may appeal 
to many farmers, and Mr. Littleton's instructions for making 
it are as follows. (See illustration.) 

“It is made of a stout plank 10 feet or 12 feel long and 
9 inches wide in the centre, tapering to 4 inches at each end. 
w’ith 6 wooden teeth; the two centre ones 4 ft. 6 ins. and the 
outside ones 8 feet long. These are pointed and vshaped as 
shown, so as to keep them from running into the ground. 
There are two handles of a half moon shape with a light chain 
from each handle to the end of the plank to steady the load 
wlien full. 

The draught is from the ends where the light chains are 
attached, swivel fashion, and brought to a point where tlie 
trek chain is hooked on. The chains must be fairly long to 
allow for the hay banking up on the sweep, and to allow the 
latter to turn head over heels when emptying the load. 

The teeth are fastened to the plank, as indicated, by 
means of V-bolts. The twT> centre teeth are provided with 
short runners underneath to take the wear, such a sweep will 
hold approximately half a ton of hay. 

To ei»ipty the load the team is stop[)ed and backed and 
the sww[) is pulled back about three feet, the handles are 
then lifted up to stic k the teeth in the ground, and the oxen 
are driven on, and the sweep turns over dropping its load.” 

A well made swecq) of this type is sold in Salisbury at 
to Os. Od. 

A Hay Drag,™- A simple, inexpensive, but efficient hay 
drag as illustrated and described in the following notes was 
found extremely useful at the (Jw’ebi Government Farm when 
the veld hay wu\s stacked in the same field wdiere it was c*ut. 
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The hay was eoeked in the field, and three or four of 
these ( oeks were then eolleoted by ihe hay drag and drawn 
1o the stack-side, where a derri<‘k fitted with scissor pincers 
lifted the hay up on to the stack. This method of handliiif,^ 
the hay saved a great deal of the labour and time normally 
employed in loading the hay on to wagons and pitching it 
trom the wagons to the stack, and it serves the same purposes 
in composting suniihemp or veld grass. 

The drag consists of two wooden poles G to S inches iji 
diameter and 12 to 14 feet long, hinged at the rear by | inch 
bolts to two parallel iron bars d feet by ^ inch thic k, and 
about 2 inches wide. The iron bars are bolted one above the 
ends of the poles and one below, the bolts passing through 
the iron bars and the poles. In four holes, evenly spaced 
along each of the poles, fencing standards of angle iron aie 
fixed by wooden wedges. The implement is completed by 
three strands of barbed wire running through the holes in 
the fencing standards. The topmost wire of the three is 
carried dowui to the front end of each ])ole, and vso serves 
as a stay wire to take the strain when a load is being 
moved. At the draught end of each pole an iron loop 
is bolted, to which the trek chains are fastened. A 
span of four oxen is hitched on to each beam; a leader is 
recjuired for each span and one driver for the two, and an 
extra boy behind the drag. The latter is reciuired to assist 
in guiding the drag on to the hay cocks; clearing it of hay 
at the stack-side; and in steadying the drag w^hen reversing. 

When picking up a load, the two teams of oxen are 
driven up to a hay cot*k and pass on either side of it, so that 
the latter is enclosed by the arms of the drag. When a full 
load has been collected it is drawn up to the stack-side and 
the tw^o teams then reverse outward to either side; the drag 
turns inside out and the hay is released. At this point the 
extra boy is required to remove the hay whi(‘h clings to the 
sides of the drag and to steady the drag as it reverses. The 
drag then goes off for another load. 

A number of these drags are doing useful w^ork through- 
out the Colony. They need only cost a few^ shillings to make. 




11.1} Hi.ig «oll<Htin^ (0(ks of siinnlionip 
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ITSEFTTL FIGURES. 

(1) One yard eontaiiis 27 cubic feet. 

(2) Two cubic yards of inoisf ripe compost weigh 
approximately one ton. Each two yards length of a heap 
of rij>e, moist compost of the standard dimensions, 9 feet 
wide by 3 feet high, will therefore contain approximately 
3 tons of compost. 

(3) One grain sack lias a capacity of approximately 4| 
(ubic feet. 

(4) A})proximately 5| sacks of ripe moist <‘ompost weigh 
half a ton. 

(5) One cubic foot contains approximately gallons. 
Therefore jietrol tins contain rather less than one cubic 
foot. 

(()) One acre inch of rain is e<|uivalent to 101.1 long tons 
of water or 22,050 gallons (ajiprox.). 
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Rhodesia Weather Bureau, 

A1T(}UST, 1939. 


PHIOUIPITATION. 


Station 

Inches. 

Normal. 

No. of days 

Beitbridge 

Nil 

0.07 

— 

Biiiduru 

Nil 

0.03 

— 

Bulawayo 

0.39 

0.02 

4 

Chipinga 

2-49 

0.53 

6 

Enkeldooru 

O.&J 

0.04 

1 

Fort Victoria 

0.38 

0.07 

2 

G wan da 

0.60 

0.06 

3 

Gwelo 

0.19 

0.07 

2 

Hartley 

0.29 

0.04 

2 

Inyanga 

0.05 

0.08 

1 

Marandellas 

Nil 

0.09 

— 

Miami 

0.10 

0.07 

1 

Mount Darwin 

Nil 

0.03 

— 

Mount Nuza 

1.20 

0.86 

10 

Mtoko 

Nil 

0.05 

— 

New Year’s Gift 

0-91 

O.IG 

6 

Nuanetsi 

0.33 

0.04 

5 

Plumtree 

0.12 

0.06 

2 

Que Que 

0.59 

0.01 

3 

It-usapi 

Nil 

0.10 

— 

Salisbury 

0.18 

0.12 

1 

Sbabani 

0.31 

0.01 

3 

Sinoia 

0.35 

0.04 

1 

Si poll lo 

Nil 

0.07 

— 

Stapleford 

1.21 

0.58 

8 
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Station. 

X3 Hi tali 

Victoria Falls 

Wankie 

Abercorn 

Balovale 

Broken Hill 

Choma 

Fort Roseberry 

Isoka 

Kan<;hindu 

Kasaina 

Kasempa 

liivingstone 

Lnndazi 

Lusaka 

Mankoya 

Mazabuka 

Mkushi 

Mongu 

Mpika 

Mporokoso 

Mwiniluiiga 

Nainwala 

Ndola 

Petauke 

Senanga 

Sesheke 

Shiwa Ngandu 

Solwezi 


Inches. 

Normal. 

No. of days. 

0.26 

0.21 

2 

0.6] 

Nil 

1 

0.06 

Nil 

1 

0.24 

— 

1 

026 

-- 

2 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

0.62 

— 

1 

0.04 

— 

1 

0.(W 

- 

1 

0.,‘]:3 

- 

2 

Nil 


— 

Nil 

- 


Nil 

— 

-- 

0.05 


1 

Nil 

— 


0.02 

— 

1 

Nil 

— 

— 

0.05 

-- 

1 

0.33 

— 

2 

0.01 

— 

1 

Nil 

— 

— 

Nil 

— 

— 

0.04 

— 

] 

0.04 

— 

2 

Nil 

— 

— 

0.13 



1 
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Rhodesia Weather Bureau. 


SEPTEMBER, 1909. 


I'RECIPITATION. 


Station, 

Beitbridge 

Bin dura 

Bulawayo 

Chipinga 

Enkeldoorn 

B^ort Victoria 

Gwanda 

Gwelo 

Hartley . 

Inyanga 

JMaran deltas 

Miami 

Mount Darwin 

Mount Ifuza 

Mtoko 

New Year’s Gift 

Niianetsi 

Plumtree 

Que Que 

Rusapi 

Salisbury 

Shabani 

Sinoia 

Sipolilo 

Stapleford 


Inches-. 

Normal. 

No. of days. 

0.00 

0.15 

4 

U .08 

0.12 

1 

0 . 9 ) 

0.17 

4 

1-58 

0.76 

8 

1 .20 

0.14 

5 

1 .00 

0.20 

8 

]. r )) 

0.14 

5 

1.45 

0.17 

6 

0.45 

0.10 

5 

1 .00 

0.21 

4 

0.45 

0.26 

4 

0.14 

0.02 

4 

0.57 

0.07 

3 

2.04 

0.90 

12 

— 

0.08 

— 

1.08 

0.25 

6 

0.99 

0.17 

6 

1.02 

0.03 

2 

1.24 

0.07 

4 

0.04 

0.17 

1 

0.24 

0.26 

2 

1.55 

0.28 

6 

0.17 

0.19 

3 

0.15 

0.11 

3 

2.52 

0.82 

12 
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